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T h i s  volume i s  t h e  l a t t e r  p o r t i o n  of t h e  f i n a l  r e p o r t  on b i s t a t i c -  
r a d a r  s t u d i e s  of t h e  moon c a r r i e d  o u t  under  a  g r a n t  from t h e  Nat ional  
Aeronaut ics  and Space Administratio3,NGR 05-020-348. The f i r s t  p o r t i o n  
of  t h i s  r e p o r t  d e s c r i b e s  t h e  a c t i v i t i e s  supported by t h e  g r a n t ;  t h e  
a n a l y s i s  e f f o r t ,  t h e  sof tware  and s p e c i a l i z e d  computer techniques 
developed, and t h e  s c i e n t i f i c  con tex t  and conc lus ions  of t h i s  work. In  
t h i s  p a r t  w e  d e s c r i b e  t h e  methods of d a t a  reduc t ion ,  p r e sen t  a  t a b u l a t i o n  
of t h e  r e f l e c t i v i t y  and bandwidth d a t a  from Exp lo re r  35, and, f o r  
s e l e c t e d  p o r t i o n s  of t h e  da t a ,  p r e sen t  t h e  complete p o l a r i z a t i o n  s p e c t r a .  
I t  i s  o u r  i n t e n t i o n  t o  p re sen t  t h e  d a t a  i n  d e t a i l  s u f f i c i e n t  t o  permit 
i t s  u s e  by o t h e r  workers.  I n t e r e s t e d  workers may o b t a i n  cop ie s  of 
o r i g i n a l  t a b u l a t e d  d a t a  on magnetic tape .  
I n  t h e  s e c t i o n s  t o  fo l l ow  it i s  assumed t h a t  t h e  r eade r  has  
cons ide rab l e  f a m i l i a r i t y  w i t h  t h e  concepts  involved.  An i n t r o d u c t i o n  
t o  t h e  s u b j e c t  i s  g iven  i n  T y l e r  (1968a). 
B . METHODS OF DATA REDUCTION 
The o v e r a l l  Explorer  35 b i s t a t i c  r a d a r  experiment has been descr ibed  
a t  some l e n g t h  elsewhere ( ~ y l e r  e t  a l . ,  1969).  Data i s  obtained from 
pas s ive  obse rva t ions  of t h e  p o r t i o n  of t h e  Explorer  35 t e l eme t ry  s i g n a l  
r e f l e c t e d  from t h e  l u n a r  su r f ace .  The experiments  a r e  c a r r i e d  ou t  us ing  
a  dua l  c i r c u l a r l y - p o l a r i z e d  r e c e i v i n g  system loca t ed  i n  t h e  S tanford  
Research I n s t i t u t e  150' d i s h  antenna.  The output  of t h e  r ece iv ing  system 
T y l e r  1968b) forms t h e  b a s i c  da t a  i n p u t .  The b a s i c  s t e p  i n  t h e  da t a  (-9 
r educ t ion  c o n s i s t s  of t h e  c a l c u l a t i o n  of weighted F o u r i e r  t ransforms  
t h a t  a r e  subsequent ly  combined i n t o  r e l i a b l e  s p e c t r a l  e s t ima te s .  Th i s  
s t e p  i s  c a r r i e d  o u t  d i g i t a l l y  i n  conjunc t ion  w i t h  da ta  sampling ( ~ y l e r  
-7 
1969).  A l l  a d d i t i o n a l  da t a  manipula t ions  c o n s i s t  of ope ra t i ons  on e i t h e r  
t h e  b a s i c  weighted F o u r i e r  t ransforms  o r  t h e  s p e c t r a l  e s t ima te s .  
Data i n t e r p r e t a t i o n  r e q u i r e s  c e r t a i n  minimum a n c i l l a r y  in format ion  
r ega rd ing  t h e  experimental  geometry and t h e  n a t u r e  of t h e  i l l u m i n a t i n g  
s i g n a l s .  The s p a c e c r a f t  coo rd ina t e s  and o r i e n t a t i o n  a s  a  f u n c t i o n  of 
t ime were obta ined  through t h e  Explorer  33 p r o j e c t  o f f i c e  ( ~ o d d a r d  Space 
F l i g h t  Center,  Greenbel t ,  ~ a r y l a n d ) .  T h i s  in format ion  has been merged 
w i t h  t h e  b i s t a t i c - r a d a r  observat ions.  T h e o r e t i c a l  p r e d i c t i o n s  of t h e  
behavior  of t h e  b i s t a t i c - r a d a r  echoes have been given by F je ldbo  (1964). 
C e r t a i n  t h e o r e t i c a l  parameters  based on F j e l d b o f s  theory have a l s o  been 
c a l c u l a t e d  and merged wi th  t h e  d a t a .  The methods of c a l c u l a t i o n  a r e  
desc r ibed  i n  a  r e p o r t  (Tyler  1968~) t h a t  d e s c r i b e s  t h e  r e l a t i o n  of t h e s e  
-9 
parameters  t o  t h e  s p a c e c r a f t  o r b i t .  
I 
I TOSAL -R IlgASwm6BmS I Exl'RACPION OF E r n 0  
I 
rn 
m R  
ii NORYILIZII RiU I POma m 
M T A  COLUICPION I FOWATION OF , , i v  S m R A L  ESTIMATES 
I i E)(TRACPION I OF ECHO EANDNIWH 
WEIGUI'ED iii 
- I V I m  - 
-IER 1 ------------------------------------------------ S Y 8 T g  T W F O R W  
i ii I E)(TRAWION OF REUTIVE 1 - AMPLITUDE 
I SEPARATION OF ii - 
I FQURIZED AND UNFQURIZED PARTS 
I i EXTRAWION OF REUTIVB 
IUNDWlWH 
t 
I POURIKETRY iii 
I 




-------------- ---------------- I 
(X)SAT 1 TRANSPORUATION ( x ) s m  
I- COlMlRSIOH TO 
PHI 
DREWINATION: 
I- I SEIBNaORAPHlC 
ALT 
STATE VECPORS COORDIMTES 
i I VEL I P S I  T m A  I D 
I -... CGIm BW 








m N N A  - I N C I D r n  





The o v e r a l l  d a t a  reduc t ion  process  i s  made up of a  cons ide rab l e  
number of s t e p s  of va ry ing  degrees  of complexity.  F igure  1 i s  a  block 
diagram of t h e  process  i n  which t h e  major ope ra t i ons  and d a t a  sources  
have been i d e n t i f i e d .  V e r t i c a l l y ,  t h e r e  a r e  t h r e e  major work a r e a s ;  
observa t ions ,  r e l a t e d  geomet r ica l  cons ide ra t i ons ,  and t h e  d e s c r i p t i o n  
of t h e  i n c i d e n t  waves. Hor izonta l ly ,  t h e  diagram proceeds from l e f t  
t o  r i g h t  i n  t h e  o r d e r  of computation. The l a b e l s  on t h e  r i g h t  of t h e  
diagram a r e  t h o s e  used t o  i d e n t i f y  va lues  i n  t h e  t abu la t ed  d a t a  s e c t i o n  
of t h i s  r e p o r t .  Each s t e p  w i l l  be  d i scussed  i n  o r d e r  below. 
1. Observa t ions  
a .  Data c o l l e c t i o n  
i. Receiving system 
Observa t ions  o r i g i n a t e  w i th  t h e  S tanford  Research I n s t i t u t e  150' 
d i ame te r  d i s h  antenna.  I n  a d d i t i o n  t o  gain,  t h e  r ece iv ing  system pro- 
v i d e s  a  narrow passband f i l t e r  s i t u a t e d  a t  a  f i x e d  frequency o f f s e t  from 
t h e  d i r e c t l y  propaga t ing  c a r r i e r  s i g n a l .  The passband may inc lude  t h e  
c a r r i e r .  Both r i g h t  and l e f t  c i r c u l a r  p o l a r i z a t i o n s  a r e  rece ived  
s imultaneously,  and coherence i s  maintained between t h e  s i g n a l s  from 
t h e  two p o l a r i z a t i o n s .  The r e c e i v i n g  system has been descr ibed  pre- 
v i o u s l y  ( ~ y l e r  -9  1968b). 
ii. Weighted F o u r i e r  t ransforms  
The ana log  ou tpu t  of t h e  r e c e i v i n g  system and app rop r i a t e  t iming  
s i g n a l s  a r e  i n i t i a l l y  recorded on magnetic tape, f o r  l a t e r  reduc t ion .  
The p r i n c i p a l  r educ t ion  s t e p  c o n s i s t s  of ana log- to-d ig i ta l  conversion,  
a p p l i c a t i o n  of a, sin-squared d a t a  window, and t h e  computation of t h e  
corresponding F o u r i e r  c o e f f i c i e n t s  w i th  t h e  use  of f a s t  Fou r i e r  
t r ans fo rm techniques .  Sampling r a t e s  of e i t h e r  256 o r  512 Hz were used, 
depending on t h e  r e c e i v e r  bandwidth. Time phase quadra ture  r e c e i v e r  
ou tpu t s  were used, s o  t h e  sampling r a t e  corresponds t o  t h e  d a t a  bandwidth, 
The s p e c t r a l  a n a l y s i s  bandwidths a r e  of e i t h e r  1 o r  2 Hz width depending 
on t h e  sampling r a t e .  The corresponding t imes spanned by t h e s e  t ransforms 
a r e  1 .0  o r  0.5 sec,  r e s p e c t i v e l y .  Coherence between t h e  two p o l a r i z a t i o n s  
was maintained throughout t h i s  s t e p .  An account of t h e  d i g i t a l  p rocess ing  
has  a l s o  been g iven  p rev ious ly  ( ~ y l e r  1969).  The i n t e r e s t e d  r eade r  i s  J 
r e f e r r e d  t o  t h i s  account f o r  d e t a i l s .  
b. T o t a l  power measurements 
i. Formation of s p e c t r a l  e s t i m a t e s  
S p e c t r a l  e s t i m a t e s  were genera ted  by summa t i o n  of t h e  weighted 
A 
F o u r i e r  c o e f f i c i e n t s .  I f  we l e t  di r ep re sen t  one of a long sequence 
of d a t a  samples, t h e n  t h e s e  samples may be grouped according t o  
where i = n  N - t - j ,  j L N ,  and n ,  N and j a r e a l 1  p o s i t i v e  
i n t e g e r s .  The weighted Four i e r  t ransforms  i n  s e c t i o n  a , i i .  above a r e  
N- 1 2 s  i- j k  
2 2 s  
s i n  (- j + %)e N dn j 
which becomes t h e  s p e c t r a l  e s t i m a t e s  by 
where a l l  t h e  i n c i d e s  a r e  i n t e g e r s .  The va r i ance  of t h e  e s t i m a t e s  i s  
- 1 
approximately (M X L) of t h e  mean. Summation over  R r e p r e s e n t s  
i n t e g r a t i o n  i n  t i m e ,  wh i l e  t h a t  ove r  m i s  equ iva l en t  t o  broadening t h e  
a n a l y s i s  window i n  frequency. Such summations a r e  equ iva l en t  t o  "post- 
d e t e c t i o n "  averag ing  i n  ana log  s p e c t r a l  a n a l y s i s  schemes. The r e s u l t i n g  
Fk , ' s  a r e  p r o p o r t i o n a l  t o  t h e  energy rece ived  i n  t h e  passband of width 
p r o p o r t i o n a l  t o  .M/N i n  t ime p ropor t i ona l  t o  L . The rece ived  power 
i s  p r o p o r t i o n a l  t o  M/N . 
ii. E x t r a c t i o n  of echo power 
Echo power i s  e x t r a c t e d  from t h e  s p e c t r a l  e s t ima te s  by determining 
t h e  a r e a  under t h e  spectrum corresponding t o  t h e  echo. A r e p r e s e n t a t i o n  
of t h e  s p e c t r a  (F ) i s  g iven  i n  Fig.  2. k' 
b 





Figu re  2 
5 
H e r e  t h e . B r s  a r e  p a i r s  of  f r equenc i e s  which bracke t  two po r t i ons  of t h e  
spectrum, one c o n t a i n i n g  only  t h e  background n o i s e  and one con ta in ing  
t h e  echo. Then, i f  
t h e  r a t i o  of s i g n a l  power t o  t h e  s p e c t r a l  d e n s i t y  of t h e  n o i s e  i s  
p ropor t i ona l  t o  
S ince  t h e  system temperature,  Tsys , of t h e  r e c e i v e r  was known and 
(A -A ) a ~ T ( B  -B ) , where k  i s  t h e  Boltzmannrs cons tan t ,  t h e  echo 4 3 4 3 
power could be determined. The procedure o u t l i n e d  above was c a r r i e d  
ou t  f o r  a l l  of t h e  Explorer  35 d a t a .  Each s p e c t r a l  es t imate ,  o r  spectrum, 
was p l o t t e d  and t h e  p l o t  checked t o  determine t h a t  t h e  da t a  a t  t h a t  t ime 
were f r e e  of i n t e r f e r i n g  s i g n a l s ,  t h a t  t h e  r e c e i v e r s  were ope ra t i ng  
p rope r ly  and t h a t  t h e  echo was i n  t h e  p o s i t i o n  p red i c t ed  from o r b i t a l  
cons ide ra t i ons .  The l i m i t s  Bi were chosen t o  i nc lude  a l l  of t h e  
d e t e c t a b l e  echo and a  r e p r e s e n t a t i v e  (i . e., f r e e  from spu r ious  s i g n a l s )  
n o i s e  sample. Usual ly  t h e  same l i m i t s  were used f o r  t h e  two p o l a r i z a t i o n s .  
The accuracy of  t h e  t o t a l  power measurements v a r i e s  w i th  both t h e  bandwidth 
and s t r e n g t h  of  t h e  echo. S ince  system temperature  i s  used a s  a  power 
re fe rence ,  sy s t ema t i c  e r r o r s  a r e  be l ieved  t o  be q u i t e  small .  Re l a t i ve  
power measurements, i.e., comparisons among a l l  measurements on t h e  
same day on t h e  s ame 'po l a r i za t i on ,  a r e  probably i n  e r r o r  by 
about one percent .  
iii. E x t r a c t i o n  of echo bandwidth 
Echo bandwidths were determined by d i r e c t  measurement on t h e  
s p e c t r a  p l o t s .  I n  Fig.  3 t h e  wid th  of t h e  s p e c t r a  one-half way between 
t h e  n o i s e  l e v e l  and t h e  peak was s ca l ed  and recorded.  No compensation 
f o r  echo shape o r  s igna l - to -noise  r a t i o  has  been included.  A l l  t h e  da ta  
were s c a l e d  by t h e  same ind iv idua l ,  w i t h  c r o s s  checks by o the r s ,  t o  
i a s u r e  i n t e r n a l  cons is tency .  Thus t h e  bandwidth measurements a r e  some- 
what s u b j e c t i v e ,  b u t  have a b s o l u t e  e r r o r  bounds of about -1-10 percent  
- 
f o r  t h e  narrower bandwidths. E r r o r s  on t h e  l a r g e r  bandwidths a r e  
cons ide rab ly  sma l l e r .  
FREQUENCY 
Figure  3 
i v  . Normalized power 
I n  t h e  r a d a r  equa t ion  
where 
P = rece ived  power 
R 
P  = t r ansmi t t ed  power 
T 
G = g a i n  of t r a n s m i t t i n g  antenna 
T  
R = range from t r a n s m i t t e r  t o  t a r g e t  1 
R2 = range from t a r g e t  t o  r e c e i v e r  
OB 
= b i s t a t i c - r a d a r  c ros s - sec t ion  of a  conduct ing 
sphere  ( a f t e r  Fjeldbo, 1964) 
p = s p e c u l a r  r e f l e c t i o n  c o e f f i c i e n t  of l u n a r  s u r f a c e  
A = e f f e c t i v e  a p e r t u r e  of r e c e i v i n g  antenna 
Thus 
i s  a  measure of t h e  r e f l e c t i v i t y  of t h e  l u n a r  su r f ace .  The q u a n t i t y  
normalized power i n  F ig ,  1 i s  t o t a l  echo power co r r ec t ed  f o r  R1 , R2 , 
PT GT , A 9 and OB a s  above. While t h e  c o n s t a n t s  a r e  i n  t h e  r ada r  
equa t ion  a r e  n o t  known p r e c i s e l y  (e.g., P  and A a r e  unce r t a in ) ,  
T  
v a r i a t i o n s  i n  R1 , R2 and a r e  known t o  t h e  same p r e c i s i o n  a s  t h e  B 
o r b i t  o r  about one-tenth of one percent .  The t r a n s m i t t e r  antenna 
g a i n  GT has  been measured t o  a  few percent .  Va r i a t i ons  i n  P then a r e  
g e n e r a l l y  l i m i t e d  by t h e  accuracy of P~ ' 
8 
v. Normalized bandwidth 
F je ldbo  g i v e s  a.  t h e o r e t i c a l  express ion  f o r  t h e  echo bandwidth 
where v = v e l o c i t y  of t h e  c e n t e r  of t h e  f i r s t  Fresne l  zone 
S 
on t h e  mean l u n a r  s u r f a c e  
?, = wavelength of t h e  r a d i a t i o n  (2.2 m) 
0 = ang le  of i nc idence  a t  t h e  c e n t e r  of t h e  f i r s t  
F re sne l  zone on t h e  mean l u n a r  s u r f a c e  (>)= mean l u n a r  s l o p e  
0 
Measured bandwidths have been nomal ized  by d f  , computed f o r  ho/do = 0 . 1  . 
c. Polar imet ry  
i. Sepa ra t i on  of po l a r i zed  and unpolar ized  components 
The p o l a r i z e d  and unpolar ized  p a r t s  of t h e  echo s i g n a l  may be  
s epa ra t ed  by t h e i r  s t a t i s t i c a l  behavior .  Following t h e  n o t a t i o n  i n t r o -  
duced i n  s e c t i o n  l . b . i . ,  t h e  normalized coherency ma t r ix  s f  t h e  s i g n a l s  
N N 
where and f  r ep re sen t  s i g n a l s  rece ived  on two or thogonal  2 
p o l a r i z a t i o n s .  It  fo l lows  t h a t  t h e  f r a c t i o n a l  p o l a r i z a t i o n  y  i s  
- 
Yk = 11 - 4 D e t  &I2 
Kaowing Yk ' t h e  po l a r i zed  p a r t  of t h e  spectrum i s  
whi le  t h e  unpolar ized  p a r t  i s  t h e  complement 
Note t h a t  a  p o l a r i z a t i o n  spectrum i s  obta ined  a s  a  func t ion  of t h e  
frequency index  k . These s p e c t r a  a r e  t h e  s u b j e c t  of s e c t i o n  D 
of t h i s  r e p o r t ,  
i t .  E x t r a c t i o n  of r e l a t i v e  ampli tudes 
The r e l a t i v e  ampli tudes of t h e  po l a r i zed  and unpolar ized p a r t s  
have been obta ined  by measuring t h e  d i s t a n c e  from t h e  no i se  b a s e l i n e  t o  
t h e  peak of t h e  echo. The r a t i o  of po l a r i zed  t o  unpolar ized ampli tude 
i s  computed from t h e  measured va lues .  
iii. E x t r a c t i o n  of r e l a t i v e  bandwidths 
The r e l a t i v e  bandwidths of t h e  po l a r i zed  and unpolar ized p a r t s  have 
been obta ined  by measuring t h e  width of t h e  echo one-half of t h e  d i s t a n c e  
between t h e  n o i s e  b a s e l i n e  and t h e  peak. The r a t i o  of t h e  po l a r i zed  
t o  unpolar ized  i s  coinputed from t h e  measured va lues .  
i v .  R e l a t i v e  power 
An e s t i m a t e  of r e l a t i v e  po l a r i zed  and unpolar ized  powers i s  obtained 
from t h e  products  of t h e  r a t i o s  desc r ibed  i n  s e c t i o n s  1 . c . i i .  and 
1 .c . i i i .  above. To t h e  e x t e n t  t h a t  t h e  shapes of t h e  po l a r i zed  and 
unpolar ized  echo s p e c t r a  a r e  cons t an t ,  v a r i a t i o n s  i n  t h i s  r a t i o  a r e  
p ropor t i ona l  t o  v a r i a t i o n s  i n  t h e  po l a r i zed  and unpolar ized echo powers. 
No c o r r e c t i o n s  have been made f o r  propagat ion e f f e c t s  o r  t h e  o t h e r  
f a c t o r s  i n  t h e  r a d a r  equa t ion .  
2. Computations based on geometry 
a .  O r b i t  de t e rmina t ions  
O r b i t  de t e rmina t ions  were c a r r i e d  ou t  b$ personnel  of t h e  Goddard 
Space F l i g h t  Center .  I n t e g r a t e d  t r a j e c t o r i e s  were suppl ied  i n  t h e  form 
of succes s ive  s t a t e  v e c t o r s  t h a t  g ive  t h e  p o s i t i o n s  of t h e  spacec ra f t ,  
moon and e a r t h  on f i v e  minute c e n t e r s .  These da t a  were i n t e r p o l a t e d  
t o  t h e  midpoints  of t h e  i n t e g r a t i o n  i n t e r v a l  f o r  each s p e c t r a l  e s t ima te .  
The o r i e n t a t i o n  of t h e  s p a c e c r a f t  was suppl ied  a s  a  s i m i l a r  func t ion  of 
t i m e  . 
b. Transformation and t h e o r e t i c a l  parameters  
i. Conversion t o  se lenographic  coo rd ina t e s  
-The Goddard Space F l i g h t  Center  suppl ied  s t a t e  vec to r s  were con- 
v e r t e d  t o  se lenographic  coo rd ina t e s  by a  s tandard  coo rd ina t e  r o t a t i o n .  
An o u t l i n e  of t h e  procedure i s  g iven  elsewhere ( ~ y l e r  -7 1 9 6 8 ~ ) .  
ii. Computation of t h e o r e t i c a l  parameters  
C e r t a i n  t h e o r e t i c a l  parameters  a r e  needed t o  render  t h e  d a t a  i n  
a more convenient  form f o r  i n t e r p r e t a t i o n  and t o  provide model pre- 
d i c t i o n s  f o r  comparison. Two examples of such c a l c u l a t i o n s  have 
a l r eady  been desc r ibed  under  t h e  s e c t i o n s  concerning t h e  normal iza t ion  
of t h e  power and bandwidth observa t ions .  I n  a d d i t i o n  t o  t h e s e  
normalizing f a c t o r s  t h e  parameters  c a l c u l a t e d  a r e  t h e  r a t i o s  of 
b i s t a t i c - r a d a r  c ros s - sec t ion  of a conduct ing sphere  under t h e  exper i -  
mental geometry t o  t h e  monostat ic  c ros s - sec t ion  a t  i n f i n i t e  range, 
and t h e  p o l a r i z a t i o n  t r ans fo rma t ion  of a uniform d i e l e c t r i c  i n t e r f a c e  
under t h e  experimental  geometry. Each of t h e s e  terms w i l l  be d i scussed  
s e p a r a t e l y  below. 
Doppler o f f s e t :  The Doppler o f f s e t  i s  t h e  d i f f e r e n c e  i n  frequency 
between t h e  wave which propagates  d i r e c t l y  from t h e  s p a c e c r a f t  t o  t h e  
obse rve r  and t h e  mean frequency of t h e  echo  spectrum, rendered i n  t h e  
sense  echo frequency minus d i r e c t  f requency.  The method of computation 
i s  g iven  i n  T y l e r  ( 1 9 6 8 ~ ) .  
Echo bandwidth: Computation of echo bandwidth has  been d i scus sed  
p rev ious ly  i n  t h i s  r e p o r t  i n  s e c t i o n  1.b.v. 
Radar equa t ion  cons t an t s :  The r a d a r  equa t ion  cons t an t  
i s  d i scus sed  i n  s e c t i o n  1 . b . i ~ .  The express ion  f o r  b i s t a t i c  r a d a r  
c ros s - sec t ion  0 i s  g iven  immediately below. B 
B i s t a t i c - r a d a r  c ross -sec t ion :  Following F je ldbo  (1964) t h e  
b i s t a t i c - r a d a r  cross ' -sect ion of a  conduct ing sphere  t h e  same r a d i u s  
a s  t h e  moon i s  
Z 4n R~ cos  121 
- 
2 d  2 dor cos 121 
(cos !a + O r  ) (1 + 
R c  "(I ) 
where R = d i s t a n c e  from t r a n s m i t t e r  t o  t h e  c e n t e r  of t h e  moon 1 
R = l u n a r  r a d i u s  u 
121 = angle  of i nc idence  t o  mean l u n a r  s u r f a c e  a t  t h e  
c e n t e r  of t h e  f i r s t  F re sne l  zone on t h e  mean 
l u n a r  s u r f  ace  
d  = d i s t a n c e  from t h e  t r a n s m i t t e r  t o  t h e  c e n t e r  of t h e  
o r  
f i r s t  F re sne l  zone on t h e  mean l u n a r  su r f ace  
Transformation of p o l a r i z a t i o n :  Assuming a  wave whose propagat ion 
i s  desc r ibed  by e  - j ( m t  - COG) , l e t  
r ep re sen t  l e f t  and r i g h t  r o t a t i n g  c i r c u l a r  p o l a r i z a t i o n s  r e spec t ive ly .  
Then a  gene ra l  e l l i p t i c a l  wave may be w r i t t e n  a s  
where q  and 0 a r e  cons t an t s .  A f t e r  r e f l e c t i o n  from a  plane 
i n t e r f a c e  t h e  r a t i o . o f  power i n  l e f t  c i r c u l a r  p o l a r i z a t i o n  t o  t h a t  
i n  r i g h t  c i r c u l a r  p o l a r i z a t i o n  i s  
where Pv and Ph a r e  t h e  r e f l e c t i o n  c o e f f i c i e n t s  (assumed r e a l )  f o r  
- - 
e l e c t r i c  f i e l d s  a l i gned  wi th  a  and a  r e spec t ive ly .  Usual ly  t h e s e  
v  h  
w i l l  r ep re sen t  t h e  v e r t i c a l  ( i n  p lane  of inc idence)  and h o r i z o n t a l  
(normal t o  t h e  p lane  of inc idence)  d i r e c t i o n s  wi th  r e s p e c t  t o  a  
d i e l e c t r i c  i n t e r f a c e .  I n  t h a t  c a s e  Pv and Ph a r e  simply t h e  
F re sne l  c o e f f i c i e n t s .  
E cos  0 - 46 - sin"  0 9, = 
4 E cos  + 6 - s i n 2  0 
cos  0 - 4 - s i n 2  0 ph = 
I P. 
cos  0 + "E - s i n z  0 
where E i s  t h e  d i e l e c t r i c  cons t an t  and 0 i s  t h e  ang le  of incidence.  
2  2  L e t t i n g  g = Pv (1 + 2.4' n. cos  0 )+  Ph ( 1  - 2-q  - p P - c o s  1 2) 
2  
and h  = 2 4  Ph(l - 2.9 ) 
Equal ly  important  i s  t h e  s e n s i t i v i t y  of t h i s  r a t i o  t o  d i e l e c t r i c  
cons t an t ,  o r  
The t abu la t ed  d a t a  c o n t a i n s  e n t r i e s  f o r  t h e s e  two q u a n t i t i e s  i n  
l oga r i t hmic  form; t h e  logar i thm of t h e  r a t i o  of l e f t  t o  r i g h t  
c i r c u l a r  p o l a r i z a t i o n ,  
and t h e  d e r i v a t i v e  of t h i s  logar i thm 
Both q u a n t i t i e s  a r e  eva lua ted  f o r  E = 3.0 . 
iii. Merge wi th  da t a  
The geome t r i ca l l y  determined q u a n t i t i e s  a r e  combined wi th  t h e  da t a  
of t h e  corresponding time. 
3. Antenna modeling 
a .  S t an fo rd  antenna model 
A mathematical model of t h e  s p a c e c r a f t  antenna was developed 
through a  paramet r ic  s tudy of t h e  p a t t e r n s  measured by t h e  Explorer  35 
p r o j e c t .  A complete d i s cus s ion  of t h i s  modeling i s  given i n  t h e  
Appendix t o  T y l e r  e t  a l . ,  1969. 
b, Estimation o f  inc ident  po lar i za t ion  
The Stanford antenna model has been used t o  est imate the  inc ident  
po lar i za t ion  f o r  each data po in t .  The ga in  o f  the  antenna is  included i n  
t h i s  es t imate  through the magnitude o f  the  po lar i za t ion  vector .  
C. TOTAL POWER AND BANDWIDTH DATA 
T h i s  s e c t i o n  c o n t a i n s  t a b u l a t e d  d a t a  from t h e  Explorer 35 b i s t a t i c -  
r a d a r  experiment.  The d a t a  presen ted  he re  have been e d i t e d  and r ep re sen t  
on ly  a  f r a c t i o n  of t h e  d a t a  a c t u a l l y  reduced. Th i s  e d i t i n g  was c a r r i e d  
ou t  i n  two phases,  one t o  s e l e c t  t hose  s p e c t r a  from which r e l i a b l e  
e s t i m a t e s  of s i g n a l  power could be  obtained,  a  second t o  s e l e c t  
r e l i a b l e  e s t i m a t e s  of bandwidth. For t h e  most p a r t  t he se  two sets 
over lap ,  bu t  i n  some c a s e s  do no t .  For example, bandwidths l e s s  than 
4 f requency b i n s  i n  width were n o t  used s i n c e  t h e  smearing e f f e c t s  of 
t h e  a n a l y s i s  window became important  i n  t h i s  case,  however, t h e  
i n t e g r a t e d  echo power i s  n o t  a f f e c t e d .  S imi l a r ly ,  a  measurement of 
echo power might be cor rupted  by t h e  presence of a  spur ious ,  narrowband 
s i g n a l  t h a t  would n o t  a f f e c t  a  de te rmina t ion  of i t s  width.  The e d i t i n g  
was c a r r i e d  ou t  p r i o r  t o  t h e  conso l ida t ion  of t h e  d a t a  and t h e  spacec ra f t  
geometry, i n  o r d e r  t o  avoid a  s u b j e c t i v e  b i a s  w i th  r e s p e c t  t o  l u n a r  
coo rd ina t e s .  
Table  I i s  a  synops is  of t h e  da t a  t apes  and t h e  experimental  
parameters .  An index  t o  t h e  t a b l e  e n t r i e s  i s  g iven  below. 




A l l  days a r e  i n  1967 and a r e  counted t h e  f i rs t  of 
t h e  y e a r  w i t h  January 1 a s  day ze ro  
Measured i n  hours  and minutes and i n  f r a c t i o n s  
of a day from Greenwich midnight.  
XRD-nnn i s  t h e  i d e n t i f i c a t i o n  of t h e  d i g i t a l  t a p e  
con ta in ing  t h e  weighted F o u r i e r  t ransforms.  Seve ra l  
d i g i t a l  t a p e s  a r e  genera ted  from a s i n g l e  analog 
source  t ape .  
ANALOG TAPE XR-nnn i s  t h e  i d e n t i f i c a t i o n  of t h e  o r i g i n a l  analog 
d a t a  source  t a p e .  
SAMPLING Frequency a t  which analog t a p e s  were sampled (HZ) .  
T IMES UM 
FREQSUM 
TIMESUM is t h e  number of succes s ive  weighted 
F o u r i e r  t ransforms  used i n  forming t h e  s p e c t r a l  
e s t i m a t e s  (dimensionless) .  
The number of f r equenc i e s  summed i n  forming t h e  
s p e c t r a l  e s t i m a t e s  (d imens ionless ) .  
INTEGRATION TIME The amount of t i m e  represen ted  i n  each TIMESUM (min.) . 

216 2050 2k30 0s86805550 0,89583330 XRD-146 XR-16 5 2 5  123 4 
216 2125 2203 Ca892.36110 0,91874998 XRD-147 XR-1h 525  123 4 
216 2205 2243 0892013870 0,94652770 XRD-148 X R - 1 6  525 123 4 
2l.b 2252 2332 8s95277760 0,98055540 XRO-122 X R - 1 7  300 140 4 
216 2332 12 Ce98055540 0,00833333 XRD-123 XR-17 300 140 4 
217 1367 BG23 Qe57430540 0,59930550 XRD-149 XR-18 525 123 4 
217 1423 1501 C85993C550 0,62569420 XRD-150 X R - l 8  525 123 4 
217 L50b 1537 0,62569420 0,65869430 XRO-151  XR-18 5 2 5  123 4 
2&7 1536 % b b 4  OedA999990 0,67638880 XPD-152 XR-18 525 163 4 
217 IQLC 1644 0,67638880 0*59322210 XRD-153 XR-18 525 123 4 
218 f64Q 3725 0170069430 4,72309440 XRD-154 XR-19 5 2 5  123 4 
2 i 7  1925 hi384 Ce92569440 0,75208330 XRD-155 XR-19 525 123 4 
217 1803 1839 0,75208330 0177708320 XRD-156 XR-19 525  123 4 
218 l.838 1910 0-77638880 Oo7986111U XRD-157 XR-A9 525 A23 4 
221 203 239 OeCE541662 0, 11041650 XRO-134 XR-20 525 123 4 
221 239 317 OkPf041650 0,13680540 XWD-135 XR-20 525  123 4 
221 3 % 7  355 0,13680540 0,18319440 XRO-136 XR-20 525 123 4 
221 354  432 Oel.6249990 Oa18888870 XRD-137 XR-20 525 123 4 
221 432 458 0,18888840 0,20694440 XRD-138 XR-20 525 123 4 
223 238 302 Cel.0972200 0,12638870 XRD-188 XR-21 5 1 2  123 4 
223 302 328 0s12638870 0,14444440 XRO-189 XR-21 512 120 4 
2-23 328 354 Ceh4444440 0,16249990 XRD-190 XR-21 512 12C 4 
22% 354 420 0,16249990 0,18055550 X R D - 1 9 1  XR-21 512  120 4 
223 434 500 0089029?60 0.20833330 XRD-192 X R - 2 1  5 1 2  120 4 
224 103 211  Ce04375COC 0,09097219 XRD-111 XR-22 254 60 4 
224 210 2 5 4  0,09027773 0,12083320 XRD-112 XR-22 2 5 0  60 4 
224 338  6 5 4  C,14722220 0,20416650 XRD- 78 XR-23 256  60 4 
2 2 5  2354 % 0 2  6,99583320 0,04305555 XRD-113 XR-24 2 5 6  60 4 
225 104 154 0804444444 0,07916665 XRD-114 XR-24 256 60 4 
225 226 32% C, 10137990 0, f 3956990 XRD-lh5 XR-24 256  60 4 
231 544 6 5 8  0823888880 0,29023770 X R D -  79 XR-27 2 5 b  b0 4 
231 748 902 0,32499990 0,37638870 XRD- 80 XR-28 256  60 4 
232 64% 7 5 %  Q,28055540 0,33194440 XRD- 81  XR-29 2 5 6  60 4 
232 757 800 9,33124980 0,37500000 XRD- 82 XR-29 256 60 4 
3 3  538  614 0e22918660 0, 25972210 XRD- 83 XR-30 256 60 .4 
235 1410 1515 Oe59027760 0e43541660 XRD- 84 XR-31 2 5 6  60 4 
235 8 5 1 5  8554 C,63541660 0,66249990 XRD- 97 XR-31 512 60 4 
235 l . 631  1702 0et5f3819420 0,70972220 XRO- 99 XR-31 512 60 4 
236 1301 1%15 Q,54236P00 0,59345000 XRD- 93 XR-32 256  60 4 
236 -labia?. I 6 0 3  0,451249980 0e66874990 XRD- 86 XR-32 256 60 4 
237 1158 1389 63,499305+0 0855488100 XRD- 87 XR-33 2 56 60 4 
237 1318 L432 C,55416660 0,60555540 XRD- 08 X R - 3 3  2 5 6  60 4 
237 9431 8504 0,60486HQO 0,62777760 XRD- 89 XR-33 2 5 6  60 4 
233 1524 1630 0,64168650 0,68750000 XRD- 90 XR-34 256 60 4 
238 1135 1214 0*4826313'PO 0,50972210 XRD- 91 XR-35 256 60 4 
238 1332 l+h3 0~56388870  0,59236090 XRO-102 XR-35  512 60 4 
238 1412 1442 0,59166650 0,61249980 XRO-103 XR-35 512 60 4 
'239 1107 ale8 0,463l9430 0,49166560 XRD-105 XR-36 512 60 4 
239 1147 I226 0,49097220 0,51835530 XRD-106 XR-36 5L2 60 4 
239 1225 8385 CaS1805530 0,54513870 XRD-107 XR-36 512 60 4 
239 13Q4 1337 Om5444443Q 0,56738090 XRD-108 XR-36  512 50 4 
-- 
TABLE I (continued) 
9b4 
262 1200 1315 Oa50000800 0e55208330 XRO- 54 XR-38 256  60 4 
262 1314 1424 0,55130880 0,59999990 XRD- 57 XR-38 256 60 4 
252 1314 1326 0*55138€!80 0,55972210 XRD- 57 XR-38 2 5 6  60 4 
263 1337 1253 Ca48402760 0-53680550 XRD- 58 XR-39 256 60 4 
263 1252 1331 0,53611 C90 0.56319420 XRD- 59 XR-39 256 60 4 
264 p59 937 0,37430540 0,40069430 XRD- 60 XR-40 512 60 4 
264 936 1015_ Ce39999990 0,42708330 XRD- 61 XRa40 512 60 4 
264 1014 1053 0.42638880 Oe45347200 XRO- 62  XR-40 512 60 4 
266 1052 1132 C-45277760 Oe47986100 XRD- 63 XR-40 512 60 4 
264 1 1 3 1  1210 0,47986100 0,50694440 XRD- 64 XR-40 512 60 4 
264 1213 1252 0e50902770 0,53611890 XRD- 55 XR-41 512 60 4 
264 1251 1330 Ce53541660 0, 55250000 XRD- 66 XR-41 512 60 4 
264 1329 1356 0a56180540 0,58055530 XRD- 67 X R - 4 1  512 60 4 
265 751 830 C,32708310 0,35416660 XRD- 69 XR-42 512 50 4 
265 829 857 0.35347210 Oe3729'1650 XRD- 70 XR-42 512  60 4 
265 856 937 0,37222210 0,40069430 XRD- 71  XU-42 512 60 4 
265 937 1017 Co40065430 0,42847220 XRD- 72 XR-42 512 60 4 
265 1016 1040 0*42777170 0.44444440 XRD- 73 X R - 4 2  512 60 4 
265 1040 1100* 0144444440 0,45833330 XRD- 74 XR-42 512 60 4 
265 1105 1133 Ce4618055Q 0048124990 XRD- 75 XR-43 512 60 4 
265 1132 1208 0,48055540 0,50555550 XRD- 76  X R - 4 3  512 60 4 
245 1207 1240 Co50686090 0e52777760 XRD- 77 XR-43 512 60 4 
312 2209 2236 Qe92291650 0*94166660 XRD- 48 XR-44 512 120 4 
312 2235 2.313 6,94097220 0,96736090 XRD- 49 XR-44 512 120 4 
312 2312 2323 6,96666650 0,97430550 XRO- 50 XK-44 512 120 4 
313 16 4 3  O , O 1 1 1 1 1 1 1  0,02986111 XRD- 50 XR-45 512 120 4 
3 1 3  42 120 C,02916666 0.05555555 XRD- 51 XR-45 512 120 4 
313 155 2 3 1  0,07986110 0,10486100 XRD- 53 XR-45 512 120 + 
313 230 300 C,L0416660 0,12500000 XRD- 54 XR-45 5 12 120 4 
313 2300 2338 0155833330 0198472200 XRD- 38 X R - 4 3  512 120 4 
313 23333 5 0,98402760 0,00347222 XRD- 39 XR-47 512 120 4 
314 5 45 C-60347222 0,03125000 XRD- 40 X R - 4 7  512 120 4 
314 44 120 0,03055555 0,05555555 XRtr- 41  XR-47 512 120  4 
314 119 1 5 9  C.05486112 0,08253886 XRD- 42 XR-47 512 120 4 
314 158 202 (3e08194441 0a08412222 XRD- 43 XR-47 512 1 2 0  4 
Table I1 i s  a  l i s t i n g  of t h e  e d i t e d  Explorer  35 d a t a  set. An 
index  t o  t h e  t a b l e  e n t r i e s  i s  given below. A l l  r e f e r ences  r e f e r  t o  
subsec t ions  of s e c t i o n  B of t h i s  volume. > 














A l l  days a r e  i n  1967, and a r e  counted from t h e  f i r s t  
of t h e  year  wi th  January 1 a s  day ze ro  (days) .  
Time of day measured i n  f r a c t i o n s  from Greenwich 
midnight (G.M.T.). DAY and FDAY a r e  given t o g e t h e r  
a s  DAY .FDAY. 
Selenographic  coo rd ina t e s  of po in t  a t  which t h e  
s p a c e c r a f t  p o s i t i o n  v e c t o r  p i e r c e s  t h e  mean l u n a r  
su r f ace ,  normalized t o  u n i t  l ength :  X denotes  mean 
e a r t h  d i r e c t i o n ,  Y denotes  a s t r o n a u t i c  l u n a r  e a s t  
a s  viewed from mean e a r t h  pos i t i on ,  Z denotes  l u n a r  
po l e  ( l una r  r a d i u s ) .  
Selenographic  coo rd ina t e s  of t h e  c e n t e r  of t h e  f i r s t  
F re sne l  zone on mean l u n a r  su r f ace .  Conventions a s  
g iven  above ( l u n a r  r a d i u s ) .  
A l t i t u d e  of t h e  spacecraTt  abo.ve t h e  mean l u n a r  
su r f ace .  The l u n a r  r a d i u s  i s  assumed t o  be 
1738 km. 
Veloc i ty  of t h e  s p a c e c r a f t  i n  se lenographic  
coo rd ina t e s  (m/sec) . 
Dis tance  from t h e  c e n t e r  of t h e  f i r s t  F re sne l  zone 
on t h e  mean l u n a r  s u r f a c e  t o  t h e  s p a c e c r a f t  (km) . 
Angle of i nc idence  a t  the  c e n t e r  of t h e  f i r s t  Fresne l  
zone on t h e  mean ' l una r  s u r f a c e  (deg) .  
P red i c t ed  d i f f e r e n t i a l  Doppler s h i f t  between t h e  mean 
frequency of t h e  echo spectrum and t h e  d i r e c t l y  
propagat ing waves (Hz) ( 2 . b . i i  .) . 
Apparent tilt of s p a c e c r a f t  s p i n  v e c t o r  wi th  r e s p e c t  
t o  t h e  l u n a r  hor izon  viewed from t h e  c e n t e r  of t h e  








Angle formed between a l i n e  connect ing t h e  c e n t e r  
of  t h e  f i r s t  F re sne l  zone on t h e  mean l u n a r  s u r f a c e  
,and t h e  s p a c e c r a f t  s p i n  v e c t o r  (deg) l  
P red i c t ed  one-half power'bandwidth of t h e  echo 
spectrum ( ~ z ) ( i . b . v . ) .  
Ra t io  of b i s t a t i c - r a d a r  c ros s - sec t ion  of conduct ing 
sphere  t o  monos ta t ic  r a d a r  c ros s - sec t ion  equa l  t o  
p ro j ec t ed  a r ea  of same sphere  a t  i n f i n i t e  range 
(dimensionless)  (2. b ,  ii . ) . 
M u l t i p l i c a t i v e  cons a n t  f o r  ob t a in ing  s u r f a c e  
- 1 
r e f l e c t i v i t y  w a t t s  where 
PT = 2.5 
"'1 dependent on geometry OB 
(i .b.iv.) 
Coordinates  of i n c i d e n t  p o l a r i z a t i o n  on 
p o l a r i z a t i o n  coo rd ina t e s  on t h e  Poincare  sphere:  
S = r e l a t i v e  magnitude of i n c i d e n t  wave wi th  
r e s p e c t  t o  an  i s o t r o p i c ( ~  = 10) antenna (dimensionless)  
G = ang le  inc luded  between major a x i s  of p o l a r i z a t i o n  
e l l i p s e  and hor izon  a t  c e n t e r  of f i r s t  Fresne l  zone 
on t h e  mean unar  s u r f  ac# (deg:) i x= a r c t a n  (R) , where - i s  t h e  a x i a l  r a t i o  of t h e  
i n c i d e n t  wave (deg) .X> 8 imp l i e s  l e f t  e l l i p t i c a l  
po la r iza t ion&< 0 imp l i e s  r i g h t  e l l i p t i c a l  p o l a r i -  
z a t i o n  (3.a)., 3.b.) .  
Logarithmic r a t i o  of r e f l e c t e d  l e f t  c i r c u l a r l y  
po l a r i zed  power t o  r i g h t  c i r c u l a r l y  po l a r i zed  power, 
assuming an  i n c i d e n t  s i g n a l  w i th  Poincare  parameters  
S ,  G, X g iven  above, and r e f l e c t i o n  from a p lane  s e m i -  
i n f i n i t e  d i e l e c t r i c  i n t e r f a c e  wi th  a d i s c o n t i n u i t y  
r a t i o  of  3 (dimensionless)(2.  b. ii . ) . 
P a r t i a l  d e r i v a t i v e  of ALGGH wi th  r e spec t  t o  d i e l e c t r i c  
cons tan t ,  eva lua ted  f o r  cond i t i ons  given above 







T o t a l  echo power i n  r e c e i v e r s  A and B, r e s p e c t i v e l y .  
The d e s i g n a t i o n  "A" i m p l i e s  l e f t  c i r c u l a r  p o l a r i z a t i o n :  
t h a t  o f  "B" r i g h t  c i r c u l a r  p o l a r i z a t i o n  (Hz, see 
t e x t )  ( 1 . b . i i . ) .  
Normalized echo power i s  echo  power c o r r e c t e d  f o r  
v a r i a t i o n s  i n  antenna p a t t e r n  and g e o m e t r i c a l  
f a c t o r s .  S p e c i f i c a l l y  
One-half power bandwidth o f  echo spectrum i n  
r e c e i v e r s  A and B, r e s p e c t i v e l y .  The conven t ions  
r e g a r d i n g  d e s i g n a t i o n s  a r e  g iven  immediately 
above (Hz) . 
Normalized e c h o  bandwidth i s  t h e  measured one-half  
power bandwidth d i v i d e d  by t h e  bandwidth p r e d i c t e d  
by F je ldbo l  s t h e o r y  (IBW( )/Bw) (i .b.v. ) . 
D. SPECTRAPOLARIMETRY 
1. Tabulated d a t a  
T h i s  s e c t i o n  p r e s e n t s  reduced d a t a  on t h e  p o l a r i z a t i o n  of  t h e  
Exp lo re r  35 echoes.  Both t h e  t abu la t ed  q u a n t i t i e s  and t h e  p o l a r i z a t i o n  
s p e c t r a  themselves  a r e  given.  A l l  t h e  d a t a  which has been processed 
f o r  p o l a r i z a t i o n  i s  shown. Numerical d a t a  i s  given f i r s t  i n  Table  111. 
I n  t h i s  t a b l e  t h e  f i r s t  set of  e n t r i e s  i s  i d e n t i c a l  t o  t hose  i n  Table  11, 
bu t  a r e  repea ted  f o r  convenience. The second set of e n t r i e s ,  under 
~ o l a r i h e t r ~  d a t a ,  a r e  p e c u l i a r  t o  t h i s  d a t a .  An index  t o  t h e  
q u a n t i t i e s  l i s t e d  i s  g iven  below. A l l  u n i t s  a r e  given wi th  r e s p e c t  
t o  an  a r b i t r a r y  s c a l e ,  chosen f o r  convenience. The reduc t ion  of 
t h i s  d a t a  i s  d i scus sed  i n  s e c t i o n  B.1.c. of t h i s  volume. 








Maximum ampli tude of t o t a l  echo power spectrum, 
i .e. ,  sum of po l a r i zed  and unpolar ized p a r t s .  
Maximum ampli tude of t h e  po l a r i zed  p o r t i o n  of t h e  
echo spectrum. 
Maximum ampli tude of t h e  unpolar ized  p o r t i o n  of 
t h e  echo spectrum. 
One-half power bandwidth of t h e  po l a r i zed  po r t i on  
of t h e  echo spectrum. 
One-half power bandwidth of t h e  unpolar ized  p o r t i o n  
of  t h e  echo spectrum. 
Es t imate  of t o t a l  echo power, PLAMP.PLWID + 
UPLAMPo UPLWID . 
Est imate  of po l a r i zed  echo power, PLAMP-PLWID. 
Es t imate  of unpolar ized  echo power, UPLAMP'UPLWID. 
Es t imate  of r a t i o  of po l a r i zed  t o  unpolar ized echo 
power, PLPWR/UPPWR. 
Ra t io  o f  maximum ampli tudes of po l a r i zed  and 
unpolar ized  p o r t i o n s  of t h e  echo spectrum, 
PLAMP/UPWP . 
Rat io  of one-half power bandwidths of t h e  po l a r i zed  
and unpolar ized  p o r t i o n s  of t h e  echo spectrum, 
PLWID/UPLWID. 
I n d i c a t o r  of s p e c t r a l  symmetry of po l a r i zed  p o r t i o n  
of  echo ( s u b j e c t i v e ) .  0 imp l i e s  appa ren t ly  
symmetric s p e c t r a .  1 imp l i e s  obvious asymmetric 
s p e c t r a  . 
I n d i c a t o r  of s p e c t r a l  symmetry of unpolar ized p o r t i o n  
of echo ( s u b j e c t i v e ) .  0 imp l i e s  appa ren t ly  symmetric 
s p e c t r a .  1 i m p l i e s  obviously asymmetric s p e c t r a .  
2. Spec t r a  
The fo l l owing  f i g u r e s  show t h e  behavior  of t h e  polarized. and un- 
p o l a r i z e d  p a r t s  of t h e  echo s p e c t r a  f o r  a  l a r g e  p o r t i o n  of t h e  
Exp lo re r  35 d a t a .  Each f i g u r e  i s  i d e n t i f i e d  by a  d i g i t a l  t a p e  and 
frame number. The frame number r e p r e s e n t s  t h e  o r d e r  i n  which t h e  s p e c t r a  
w e r e  genera ted .  Success ive  frames fo l l ow  each o t h e r  i n  t i m e .  Geometrical 
parameters  corresponding t o  a  p a r t i c u l a r  t a p e  and frame may be  determined 
from Tab le  111. 
Four p l o t s  a r e  g iven  f o r  each frame. I n  each c a s e  t h e  absc i s sa  i s  
frequency.  The p l o t s  g i v e  
1. F r a c t i o n a l  p o l a r i z a t i o n  
2.  T o t a l  paver  
3. Unpolarized power 
. Po la r i zed  power 
w i th  o r d i n a t e s  l i n e a r  i n  t h e  above q u a n t i t i e s .  F r a c t i o n a l  p o l a r i z a t i o n  
i s  determined from t h e  coherency m a t r i x  of t h e  rece ived  s i g n a l s  i n  t h e  
manner desc r ibed  e a r l i e r  ( ~ . l . c . i . ) .  A c o r r e c t i o n  procedure p r i o r  t o  
computation of t h e  coherency matr ix ,  i s  used t o  minimize system e r r o r s  
by minimizing t h e  apparen t  p o l a r i z a t i o n  of  t h e  background n o i s e  l e v e l .  
I n  most c a s e s  system n o i s e  has  been e s s e n t i a l l y  e l imina ted  from t h e  
s p e c t r a .  T h i s  op tmiza t ion  process  h a s  been descr ibed  elsewhere 
( ~ y l e r  1970).  T o t a l  rece ived  power i s  t h e  t r a c e  o f t h e  coherency ma t r ix  
-9 
(vs .  f requency)  and i s  t h e  power s p e c t r a l  d e n s i t y  of t h e  received 
s i g n a l .  Po l a r i zed  power (vs.  f requency)  i s  t h e  product of t h e  
f r a c t i o n a l  p o l a r i z a t i o n  and t o t a l  power. Unpolarized power i s  t h e  t o t a l  
power minus t h e  po l a r i zed  power. T o t a l  power i s  t h e  sum of t h e  po l a r i zed  
and unpolar ized  p a r t s .  
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These p l o t s  a r e  r e p r o d ~ ~ c e d  he re  t o  d i s p l a y  t h e  nuances of  t h e  s p e c t r a  
and t o  permit  t h e  r e a d e r  t o  o b t a i n  a  b e t t e r  f e e l  f o r  t h e  n a t u r e  of t h e  
d a t a ,  The i n t e r p r e t a t i o n  of t h e s e  s p e c t r a  w i l l  Ye g iven  i n  t h e  
s c i e n t i f i c  l i t e r a t u r e .  However, t h e r e  a r e  s e v e r a l  f e a t u r e s  which should 
be po in ted  o u t ,  The s p a c e c r a f t  downlink c a r r i e r  s i g n a l ,  when i t  i s  
p re sen t  i n  t h e  spectrum, does no t  appear  completely po la r ized ,  even 
--
though i t  i s  a  coheren t  s i g n a l .  T h i s  e f f e c t  a r i s e s  from combination 
of t h e  s p a c e c r a f t  r o t a t i o n  and antenna p a t t e r n .  S ince  t h e  t r ansmi t t ed  
p o l a r i z a t i o n  i s  no t  uniform w i t h  s p a c e c r a f t  r o t a t i o n  angle,  t h e  
p o l a r i z a t i o n  t r a n s m i t t e d  i n  any given d i r e c t i o n  v a r i e s  wi th  t i m e  
(see Appendix i n  T y l e r  e t  a l . ,  1969).  Typ ica l ly  t h e  coherency ma t r ix  
i s  genera ted  by a  coheren t  i n t e g r a t i o n  ( t h e  r e c i p r o c a l  of t h e  b a s i c  
a n a l y s i s  bandwidth) ove r  approximately one-half a  r evo lu t ion  of t h e  
s p a c e c r a f t .  T h i s  i n i t i a l  f i l t e r i n g  i s  followed by t h e  summation process .  
The v a r i a t i o n  of t h e  t r ansmi t t ed  p o l a r i z a t i o n  over  t h e  per iod of  coherent  
i n t e g r a t i o n  t i m e  i s  r e spons ib l e  f o r  t h e  p a r t i a l l y  po la r ized  appearance 
o f  t h e  t r a n s m i t t e d  s i g n a l .  I n  gene ra l  t h e  percentage p o l a r i z a t i o n  of t h e  
d i r e c t  wave i s  between 85 and 90 percent .  T h i s  e f f e c t  a l s o  accounts  f o r  
some of  t h e  appa ren t ly  unpolar ized  power i n  t h e  echo, by about t h e  
f r a c t i o n a l  p o l a r i z a t i o n  of t h e  d i r e c t  wave. A more p r e c i s e  s ta tement  i s  
d i f f i c u l t  because t h e  d i r e c t i o n s  t o  t h e  r e f l e c t i n g  reg ion  on t h e  moon 
and t h e  obse rve r  w i l l  u s u a l l y  no t  make t h e  same ang le  w i th  t h e  s p a c e c r a f t  
s p i n  vec to r .  Hence t h e  r e f l e c t i o n  reg ion  i s  not  i l l umina t ed  by a  s i g n a l  
p r e c i s e l y  t h e  same a s  t h a t  observed ove r  t h e  d i r e c t  path.  There a r e  
o t h e r  e r r o r s ,  p r i m a r i l y  a s s o c i a t e d  w i t h  t h e  c o n s t r u c t i o n  of t h e  
r e c e i v i n g  antenna a ~ d  r ece iv ing  system and which a r e  no t  w e l l  known but  
a r e  be l i eved  t o  be small .  However, most such e r r o r s  o p e r a t e  t o  make 
unpolar ized  s i g n a l s  appear  po l a r i zed  and would n o t  c o n t r i b u t e  t o  t h e  
unpolar ized  p a r t ,  i n  f a c t  they remove power from t h e  unpolar ized p a r t .  
Also, any sys t ema t i c  e r r o r  w i l l  t r a n s f e r  power between t h e  po l a r i zed  
and unpolar ized  p a r t s  i n  p ropor t i on  t o  t h e  power p re sen t .  For  t h e  
most p a r t  t h e  unpolar ized  echo i s  r e l a t i v e l y  smal l  compared wi th  t h e  
p o l a r i z e d  and i s  of  approximately t h e  same shape. For  t hose  i n s t a n c e s  
t h e  unpolar ized  echo probably r e s u l t s  from t h e  modulating e f f e c t s  of t h e  
s p a c e c r a f t  r o t a t i o n .  However, i n  many c a s e s  t h e  unpolar ized echo power 
i s  equa l  t o  t h e  p o l a r i z e d ;  i n  a  few c a s e s  t h e  unpolar ized power exceeds 
t h e  po l a r i zed .  There a r e  a l s o  a  few c a s e s  where t h e  unpolar ized and 
po la r i zed  echoes have markedly d i f f e r e n t  shapes.  I n  t h e s e  l a t t e r  
i n s t a n c e s  t h e  unpolar ized  p a r t  can only  r ep re sen t  a r e a l  experimental  
phenomena a s s o c i a t e d  w i t h  t h e  l u n a r  su r f ace .  
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8W S AL GGH 
SIGPRE G DCGGH 
S 1GFA.C X 
21.3 10.6 -3.356 
1.27 129.2 -0.00837 
0.38E 30 11.0 
21.9 10.6 -3.360 
1-28 129.4 -0.00782 
0.37E 30 11.0 
22.7 10.6 -3.332 
1.29 129.6 -0.00719 
0.36E 30 10.9 
23.4 10.5 -3.303 
1.30 129.8 -0.00661 
0.35E 30 10.8 
24.2 10.5 -3.270 
1.30 130.1 -0.00613 
0.35E 30 10.7 
25.1 10.5 -3.241 
1.32 130.3 -0.00559 
0.34E 30 10.6 
35.9 10.1 -2.838 
1.42 132.7 -0.00214 
O.26E 30 9.3 
37.6 10.1 -2.773 
1.43 133.1 -0.00192 
0.25E30 9.1 
43.2 9.9 -2.555 
1.48 134.1 -0.00129 
0.23E 30 8.4 
45.3 9.9 -2.459 
1.50 134.6 -0.00114 
0.23E 30 8.1 
47.7 9.8 -2.397 
1.52 135.0-0.00100 
OoZ2E 30 7.9 
45.1 7.8 -4.981 
1.07 91.4 -0.28740 
0.84E 29 -3.2 
37.9 7.8 -3.548 
0.98 91.3 -0.15254 
0.87E 29 -3.0 
32.7 7.9 -2.740 
0.91 91.4 -0.09491 
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O.1OE 3 1  
5.6 
1.03 
0.10E 31  
5.6 
1.03 






























0.10E 3 1  
5.9 
1.04 
0.10E 31  
6 .O 
1.04 




















































































































P H I  DOFF 


























8 W S ALGGH 
S I G P R E  G DLGGH 
S IGFAC X 
R E F A  HEFR RNA 
*+***a 2. 52 ***a**  
a***** 1.20 ****** 
****** 1.79 ****a* 










































































































































































































PHI  DOFF 
PSI 
THETA 


















































































PNB f 8 w A  IbWB 
8.70 *** *** 
5-42 *** *a* 
7.65 *** *** 
1.42 *** *** 
4.03 *** *+* 
8.20 *** *a* 
6.52 *** 
3.69 *** *** 
9.43 *** *** 
5.67 *** *** 
4.67 *** *** 
5.32 *** *** 
4.58 *** **t 
1.14 *** *** 

















































DAY X S A T  XSPEC 
Y S A T  VSPEC 
ZSAT ZSPEC 
723.25208 -0.242 0.344 
-0.964 -0.919 
-0.091 -0.079 
723.15347 -0.300 0.346 
-C.946 -0.933 
-0.101 -0.092 
72?.15496 -0.359 0.3C7 
-0.923 -C.944 
-0.111 -0.106 
723.1 5625 -0.419 0.268 
-0.900 -C.956 
-0.171 -0.120 
223.15763 -0.478 0.227 
-@be65 -0.963 
-0.130 -0.138 
223.15902 -0.537 C.186 
-0.830 -0.970 
-0.139 -0.155 
223.16041 -0.594 0.145 
-0.788 -C.973 
-0.14f -0.176 
723.19374 -0.751 Om073 
C.650 0.987 
-0.1C7 -C.133 
723.19513 -0.721 0.102 
0.684 0.987 
-0.100 -0.117 
723.19652 -0.691 0.129 
0.715 C.986 
-0.093 -0.104 
223.19791 -0.661 0.156 
0.746 0.984 
-0.086 -0.090 
723.20208 -0.568 0.234 
0.820 0.970 
-0.066 -0.059 
'23.20347 -Pa539 0.257 
0.839 C.965 
-0.059 -0.050 
273.20486 -0.510 0.279 
0.859 0.959 
-0.053 -0.042 
223.20624 -0.482 0.299 
0.874 0.953 
-0.047 -0.035 
PHI  DOFF 
PSI  
THETA 
69.55 387  
90.56 
91.39 
72.20 3 4 7  
89.91 
91. 80 
74.61 3 0 4  
8 W 4 ALGGh 
SIGPRE G Ol GGH 
SlGFAC X 
44.4 8.3 -r.371 
0.91 109.6 O.CO375 
C.1OE 30 -0.8 
40.3 8.7 -0,501 
0.06 lOq.6 -0.00032 
0.99E 29  -1.C 
35.6 8.2 -0.608 
0.75 107.6 -0.0038F 
0.96E 2 9  -1.2 
30 - 9  8.2 -0.698 
0.67 1C6.5 -0.00604 
0.94E 29 -1.4 
25.3 8.1 -0.647 
0.56 105.3 -0.005H4 
0.92E 29  -1.4 
19.8 8.1 -0.597 
0.45 1C4.2 -0.C046Q 
0.89E 29  -1.4 
14.1 8.2 -0.544 
0.33 103.1 -0.C0324 
O.87F 29  -1.4 
11.7 8.0 -Cat336 
0.39 118.5 -0.00190 
0.14F 30 -2.4 
14.1 7.9 -0.946 
0.47 117.0 -0.00249 
0.14E 30 -2.6 
16.0 7.9 -1.063 
0.54 115.7 -0.00297 
0.15E 30 -2.8 
17.9 7.9 -1.151 
0.60 114.4 -0.CC319 
O.15E 30 -2.9 
21.7 7.8 -1.326 
0.74 111.7 -0.00005 
O.17E 30 -3.0 
22 6 7.8 -1.355 
0.78 111.0 0.00290 
0.18E 30 -3.0 
23.5 7.8 -1.379 
0.82 110.3 0.00733 
0.18E 30 -7.0 
24.0 7.8 -1.380 
0.85 109.8 0.01348 
0.19E3P -3.0 
U F F A  O F F 9  RNA P N d  IBkA  I H w D  
*rsc** **+as* ***a**  *n***e d t o  
97.65 32.80 l i ' rP2 4.11 4C 40 
a**+*+ * * * a * *  i %**+* ***a** 48 .+* 
st**** *a**** * * *a * *  **a*** 4 6  40 
126.44 39.62 22.s5 7 - 1 9  32  3 2  
67.33 19.30 14.78 4.24 28 12 
12.46 4.32 3.60 1.25 2 8  28  
48.51 9.89 18.95 3.86 32 32 
*****t ***a** *a*+** **+*a*  32 32 
62.68 22.41 lQ.4C 6.94 32 3 2  
50.95 22.71 14.76 ha58 3 6  3 2  
26.50 12.59 7.08 3.36 24  2 4  
13.31 3.30 7.51 0.87 28  28  
17.28 4.04 4.49 1.05 28  2 0  
16.05 5.95 4.17 1.55 28  16 


DAY XSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
224.11666 -0.551 0.207 
-0.823 -0.972 
-0.113 -C.103 
724.11805 -0.604 0.168 
-0.788 -C.979 
-0.122 -0.119 
224.11944 -0.653 C. 130  
-0.742 -0.9RO 
-0.131 -0.141 


















P H I  DOFF 
P S I  
THETA 
81.61 177  
88.98 
92.14 






88.42 3 3 
85.41 
92.01 
tl W S ALGGH PEFA R E F 0  PNA 
SICPRE G DLGGH 
SIGFAC X 
18.6 8.2 -0.499 48.R4 1.44 1 1 . 3 7  
0.47 107.4 -0.00341 
0.98F 29  -1 -2 
14.1 8.2 -0.503 53.14 13.00 15.20 
0.37 106.3 -0.002d5 
0.96F 29 -1.3 
8.9 8.2 -0.427 17.27 6.56 7.74 
0.23 105.1 -0.00166 
0 .94E29  -1.2 
3.7 8.2 -C.357 0.34 -9.11 0.34 - 
0.10 103.9 -0.00060 
0.91E 29 -1.1 


DAY XSAT XSPEC 
YSAT YSPEC 
Z S A T  ZSPEC 
225. 624 0.800 0.966 
-0.583 -0.229 
0.140 0.120 
225. 763 0.792 0.964 
-0.594 -0.237 
0.138 0,120 
725. 902 0.744 C.962 
-0.605 -0.246 
01137 0.119 















401 5 1 
41.23 





























PW 5 ALGGH 
SfGPRE G OLGGH 
S I G F A C  X 
22.1 0 -3 ,626 
l r 2 5  113.3 0.01074 
0.47E 30 9.5 
22r5  l o t 2  -39638 
1.25 113.5 0.01059 
0.47F 30 9.5 
22.8 10.2 -3.609 
2.25 113.7 0.01048 
0.46F 30 9.4 
23.2 1012 -3,579 
1.25 113.9 0101022 
0.45E 30 9 * 3  
25.6 19.0 -3.451 
1.25 115.2 0.00727 
O.4OE 39 8.9 
26.0 10.0 -3.412 
1.25 115.4 0,00645 
0.39E 30 818 
26.5 10.0 -3,371 
1.25 115.6 0.OC549 
0.395 30 8.7 
27.0 10.0 -3.288 
1.25 115.8 0.00478 
0.38E 30 8.5 
27.4 9.4 -3.242 
1.25 l l 6 r O  0,00318 
0.37E 3G 8.4 
27.9 9.9 -3.201 
1.25 116.1 0.00196 
0.36E 30 8.3 
28.4 9.9 -3.148 
1.25 116.3 0.00038 
0.355 30 8.2 
28.9 9.9 -3.054 
1.25 116.5 -0.00136 
0.74F 30 8.0 
29.4 9.8 -2.994 
1.24 116.7 -0.00335 
0.33E 30 7.9 
30,O 9.8 -2.938 
1.24 116.8 -0.00537 
0.32E 30 7p8 
90.5 9.8 -2.831 
1.24 117.0 -0.00778 
0.31E 30 7.6 
31.0 9.7 -2.727 
1.23 117.1 -0.01018 
0.30E 30 7.4 
31.6 9.7 -2.646 
1.23 117,3 -0.01325 
0.30E 30 7.3 
72.1 9.7 -2.531 
1922 117.4 -0.01624 
0.29E 30 7.1 
32.6 9.6 -2.402 
1.22 117.4 -0.01957 
OeZ8E 30 6.9 
REFA K E F R  F M A  PN8 
****** ****** *a****  ****** 
OAY XSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
225. 5624 0.182 0.739 
-0.983 -0.671 
0.019 0.057 
725. 5763 0.148 0.723 
-C.988 -0.688 
0.012 0.052 
225. 6458 -0.044 0.625 
-0.998 -0.779 
-0.023 0.024 
725. 7430 -0.373 0.437 
-0.922 -0.897 
-0.084 -0.044 
225. 7569 -0.424 0.406 
-0.899 -0.912 
-0.093 -0.058 
225. 7708 -0.475 0.373 
-0.872 -0.924 
-0.103 -0.074 
225.10763 -0.864 -0.198 
0.478 0.969 
-0.157 -0.146 









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































DAY XSAT XSPFC 
YSAT YSPEC 
ZSAT ZSPEC 
7 31.26597 -0.723 0.250 
-0.679 -0.911 
0.128 0.328 
771.26736 -0.735 0.239 
-0.667 -0.913 
0.126 0.332 
271.26874 -0.745 0.229 
-0.655 -0.914 
0.124 0.336 
231.27013 -0.756 0.219 
-0.644 -0.915 
0.121 0.340 
231.27152 -0.766 0.209 
-0.632 -0.915 
0.119 0.344 
231.27291 -0.777 0.198 
-0.619 -0.916 
0.116 0.349 
231.27430 -0.787 0.188 
ALT 
VEL 
P H I  DOFF 
PSI 
THETA 















80.89 134  
111.83 
86.48 









83.43 1 0 1  
113.51 
88.06 
84.12 9 1  
114.01 
88.53 
























8 W S ALGGtI 














DAY XSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
211.7381Q -0.259 0.258 
C.944 0.957 
-0.178 -0.120 
231.33958 -0.177 0.305 
0.963 0.944 
-0.182 -0.123 
231.34097 -0.094 0.353 
0.974 0.926 
-0.184 -0.124 
231.34236 -0.009 0.403 
0.977 01905 
-0.185 -0.123 
231.34375 0.075 0.453 
0.980 0.883 
-0.186 -0.122 
231.34513 0.156 0.503 
0.966 0.853 
-0.183 -0.118 
231.34652 0.237 0.552 
0.951 0.824 
-0.180 -0.115 
231.14791 0.313 0.599 
0.930 0.791 
-0.176 -0.110 
231.34930 0.384 0.644 
0.902 0.754 
-01 171 -0.104 
231.35069 0.456 0.689 
0.874 0.718 
-0 . I66 -0.098 







































P H I  DOFF 

























































R E F A  RFFB 9MA HNB 
86.73 43-94 7-44 1.75 
135.35 52.67 10.93 4.25 
146.61 60.86 10.90 4.52 
201.33 54.37 13.78 3.72 
332.09 45.93 21-10 2.92 
****** ****** ****** ****** 
****** ****** ****** ****** 
****** ****** ****** ****** 
***+** ****** ****** ****** 
****** ****** ****** ****** 





3 0  30 
42 48 
36 52 
24  22 
28 36 
34 34 
















0 A Y  X S P T  X S P E C  
Y S A T  Y S P E C  
Z S A T  ZSPEC 
232.28125 -C ,808 -0.030 
0.584 1.000 
-0.074 -0.008 
272.28263 -0.768 -0.006 
0.630 C.999 
-G.084 -0.024 
232.28402 -0.729 0.018 
0.675 0.998 
-0.094 -0.039 
232.28541 -0.682 0.045 
0.720 0.997 
-0.104 -0.053 
232.28680 -0.629 0.075 
0.764 0.994 
-0.114 -0 -065 
232.28819 -0.576 0.105 
0.808 0.992 
-0.124 -0.077 
232.28958 -0.512 0.138 
0.844 0.986 
-0.134 -0. C86 
232.29097 -0.447 0.171 
0.880 C.980 
-0.143 -0.095 
232.29236 -0.377 0.208 
0.910 0.972 
-0.152 -0.103 
232.29374 -0.302 0.247 
0.935 0.961 
-0.160 -0.110 
232.29513 -0.226 0.287 
0.960 0.951 
-0- 168 -0.116 
232.29652 -0.143 0.332 
0.969 0.934 
-0.173 -0.120 
232.29791 -0.060 0.377 
0.978 0.917 
-0.178 -0.123 
P t l I  OrlFF 









































LI W S A1 GGH 
S l G P R F  G I)LG(;H 
S I G F A C  X 
3.6 8.7 -C.429 
0.16 110.7 -0.C0087 
0.11E 30 -1.3 
5.7 8.1 -0.482 
0.23 110.9 -0.0C142 


DAY XSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
233.23124 -0.514 -0.014 
0.309 0.598 
-0.011 0.043 
273.73263 -0.857 -0.024 
PHI DOFF 















































B W S ALGGH 
SIGPRE G DLGGH 
SIGFAC X 
1.7 15.0 -2.206 
0.08 151.4 -0.11951 
0.84E 29  29.6 
2 -9  8.3 -0.131 
0.14 106.5 -0.00026 
0.14E 30 -0.4 
4.1 8.3 -0.136 
0.20 107.6 -0.00038 
0.14E 30 -0.4 
5.3 8.3 -0.140 
0.25 108.6 -0.00048 
O.13E 30 -0.4 
6.7 8.3 -0.181 
0.31 109.5 -0.00073 
0.13E 30 -0.5 
8.2 8.3 -0.224 
0.36 110.3 -0.00102 
0.12E 30 -0.6 
9.7 8.3 -0.306 
0.41 111.0 -0.00149 
O e l l E  30 -0.8 
12.0 8.2 -0.394 
0.47 111.4 -0.00202 
O.11E 30 -1.0 
14.2 8.2 -0.485 
0.53 111 - 8  -0.00245 
O.lOE 30 -1.2 
17.0 8.1 -0.581 
0.59 112.0 -0.00274 
0.98E 29 -1.4 
20.3 8.1 -0.764 
0.66 112.1 -0.00297 
0.95E 29 -1.8 
33.9 7.9 -1.232 
0.88 111.5 0.00529 
O.85E 29 -2.8 
40.3 7.8 -1.346 
0.97 110.9 0.01530 
0.82E 29 -3.1 
47.8 7.7 -1.368 
1.06 110.0 0.03300 
O.8OE 29 -3.3 
55.4 7.7 -1.309 
1.15 X09.1 0.06283 
0.78E 29 -3.6 
REFA REFB RNA RN8 
1.07 -5.67 0.72 -3.82 
0.57 -3.30 0.61 -3.57 
14.65 6.43 10.63 4.66 
31.06 15.17 17.25 8.42 
45.59 29.01 19.54 12.43 
70.45 47.07 24.87 16.62 
60.49 37.68 17.93 11.17 
96.19 64.38 24.13 16.15 
116.92 71.57 24.91 15.25 
119.58 62.53 22.22 11.62 
127.10 59.62 20.28 9.51 
****** ****** ****** ****** 
****** ****** ****** ****** 
****** ****** ****** ****** 







10  10 
10 10 
12 12 






























































































































































S IGFAC X 
2.6 8.9 
0.21 94.2 






0.32E 30 3.0 
3.4 8.9 
0.28 97.8 
0.31E 30 3.0 
3.7 9.0 
0.31 98.9 






0.29E 30 3.2 
4.6 9.0 
0.38 101.9 






0.26E 30 3.3 
5.5 9.0 
0.44 104.4 
0.26E 30 3.3 
5.9 9.0 
0.46 105.2 






O.22E 30 3.1 
7.7 8.9 
0.54 107.9 
0.22E 30 3.0 
8.3 8.9 
0.56 108.5 






0.19E 30 2.7 
10.3 8.9 
0.63 110.2 

















































































DAY XSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
235.62569 -0.628 0.218 
0.778 0.976 
0.016 0.037 
235,62708 -0.600 0.231 
0.799 0.973 
0.009 0.028 
735.62847 -0.572 0.244 
0.820 0.970 
0,002 0.018 
275.62986 -0.538 0.260 
0.842 0.965 
-0.005 0.009 
235.63124 -0.503 0.277 
0.863 0.960 
-0.012 0.000 
735.63263 -0.467 0.293 
0.883 0.955 
-0.020 -0.008 
235.63402 -0.428 0.310 
0.902 0.950 
-0.029 -0.017 
235.63576 -0.378 0.332 
0.925 0.943 
-6.039 -0.028 
235.63645 -0.355 0,341 
0.932 0.939 
-0 -044 -0.032 
235.63715 -0.332 0.351 
0.940 0.935 
-0.048 -0.036 
235.63784 -0.310 0.360 
0.948 0.932 
-0.052 -0.040 
235.63854 -0.287 0.369 
0.955 C.928 
-0.057 -C.044 
?35.63923 -0.263 0.379 
0.962 0.923 
-0.061 -0.048 
235.63993 -0.237 C.390 
0.967 0.918 
-0.066 -0.052 
235.64062 -0.210 0.401 
0.973 0.913 
-0.071 -C.056 
735.64131 -0.184 0.412 
0.978 0.909 
-0.075 -0.060 
235.64201 -0.158 0.423 
0.983 0.904 
-0.080 -0.064 
235.64270 -0.130 0.434 
0.987 0.898 
-0.084 -0.068 













































































































46 .27  
90.88 
65.54 -137 
BW S ALGGH 
SIGPRE G DLGGH 
S I GFAC X 
11.2 8.8 1.060 
0.65 110.7 0,00522 
0.18E 30 2.4 
12.2 8.8 1.017 
0.68 111.1 0.00402 
0.17E30 2.3 
13.2 8.8 0.923 
0.70 111.6 0.00240 
o . i rF  30 2.1 
14.5 8.7 0.832 
0.73 111.9 0.00081 
O e l 6 E 3 0  1.9 
15.8 8.7 0.690 
0.76 112.3 -0.00081 
0.15E 30 1.6 
17.4 8.6 0.593 
0.79 112.6 -0.00229 
0.15E 30 1.4 
19.2 8.6 0.452 
0.82 112.9 -0.00334 
0.14E30 1.1 
21.6 8.5 0.274 
0.86 113.2 -0.00358 
0.14E 30 0.7 
22.9 8.5 0.190 
0.88 113.3 -0.00307 
0.13E 30 0.5 
24.1 8.5 0.111 
0.90 113.3 -0.00216 
O.13E 30 0.3 
25.4 8.4 0.071 
0.92 113.4 -0.00166 
0.13E 30 0.2 
26.6 8.4 0.000 
0.94 113.5 0.00000 
O.12E 30 0.0 
28.1 8.4 -0.065 
0.96 113.4 0.00215 
0.12F 30 -0.2 
29.9 8.3 -0.092 
0.99 113.3 0.00367 
0.12E 30 -0.3 
31 6 8.3 -0.144 
1.01 113.2 0.00686 
O.llE 30 -0.5 
33.4 8.3 -0.184 
1.03 113.2 0.01062 
O.llE 30 -0.7 
35e1 8.3 -0.191 
1.06 113.1 0.01331 
O.l lE 30 -0.8 
37.2 8.2 -0.210 
1.128 112.9 0.01828 
O.llE 30 -1.0 
39.7 8.2 -0.210 
1.11 112.7 0.02394 





























































04Y XSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
235.64409 -0.071 0.459 
0.990 0.884 
-0.095 -0.075 
235.64479 -0.042 0.471 
0.992 0.877 
-0.100 -0 -079 
235.64548 -0.013 0.484 
0.993 0.870 
-0.104 -0.083 
235.64618 0.018 0.497 
0.992 0.862 
-0.109 -0.087 
235.64687 0.051 0.512 
0.989 G.853 
-0.114 -0.090 
235.64756 0.084 0.527 
0.985 0.843 
-0.118 -0.093 
2 35.64826 0.118 0.542 
0.982 0.833 
-0.123 -0.097 
735.64895 0.151 0.557 
0.979 0.824 
-0.128 -0.100 
235.64965 0.184 0.572 
0.972 0.813 
-0.132 -0.104 
235.65034 0.218 0.588 
0.963 0.800 
-0.137 -0.107 
235.65104 0.252 0.604 
0.953 0.787 
-0.141 -0.110 
235.65173 0.286 0.619 
0.943 0.775 
-0.145 -0.113 
235.65243 0.320 0.635 
0.934 0.762 
-0.150 -0.116 
235.65312 C. 354 0.652 
0.921 0.748 
-0.154 -0.119 
235.65381 0.388 0.669 
0.904 0.731 
-0.157 -0.122 
235.65451 0.422 0.685 
0.887 0.715 
-0.161 -0.124 
735.65520 0.456 0.702 
0.870 0.699 
-0.165 -C.126 
235.65590 0.490 0.719 
0.853 0.682 
-0.168 -0.129 
735.65659 0.523 0.736 
0.833 0.663 


















































































































































































































PNB IBWA I8WB 
0.12 28 28 
0.05 28 28 
0.30 LO 24 
0.29 24 24 
P.16 28 28 
C.17 20 2b 
0.62 36 4 9  
0.81 32 2 3  
1.30 36 28 
1.74 LO 16 
2.34 16 20 
2.91 16 1 6  
2.31 *** *** 
1.77 *** *** 
2 - 7 6  *** *** 
1.85 *** *** 
1.63 *** *** 
1.77 *** o r *  
0.71 04*  *+* 
DAY X S A T  X S P E C  
Y S A T  YSPEC 
Z S A T  ZSWC 
235.65729 0.554 0.753 
0.809 0.642 
-0.174 -0.132 
235,65798 0.585 Q.759 
0.785 0.621 
-0.176 -0.134 
235.69409 0.752 01 895 
-0.656 -0.445 
-0, C52 -0.029 
LJ5.69479 0.740 0,891 
-0,670 -0.454 
-09 048 -0.027 
735.69548 0.728 0.886 
-0.683 - O r  463 
-0.045 -0.024 
235.69618 0.715 0.882 
-0.695 -0.471 
-0,041 -0.022 
235.69687 0.703 0.877 
-0.708 -0.480 
-0.038 -0.020 
235.69756 0.691 0.872 
-0.721 -0.689 
-0.035 -0.017 
235.69826 0.679 0.868 
-0.733 -0.497 
-n.o3i -0.015 
235069895 0.666 0.863 
-0.743 -0.505 
-0.Q28 -0.013 
235.69965 0,653 0.858 
-0.755 -0.513 
-0.025 -01011 
775.70034 0,641 0.853 
-0.766 -0.521 
-0.012 -0.009 
235.70104 0.628 01848 
-0,777 -0.529 
-0.019 -0.007 
235,70173 0.616 0.344 
-0,786 -0.536 
-0.017 -0.005 
235.70243 0.605 0.840 
-0.795 -00 542 
-0.014 -0.003 
735.70312 0.593 0.836 
-0.804 -0.549 
-0.011 -0.001 
235.70381 0.581 0.832 
-0.813 -0.555 
-0.G08 0.001 
235.70451 0.570 0.828 
-0.822 -0.561 
-0.005 0.003 
























P s i  
THETA 
-200 
- 8 9 6 9  























































RW S  ALCCH 
SIGPRE G nLGGH 
S l G F A C  X 
122.4 7.4 2.405 
1.83 9Qc8 -G.Q2952 
0.79E 29 -4.1 
127.8 7.4 2.267 
1.87 98.5 -0.02711 
0.79E 29 -4.0 
59.5 7.8 1.206 
1.58 106.6 -0.00437 
O.17E 30 -3.2 
57.7 7.8 1.18C 
1.56 106.5 -0,00448 
O.17E 30 -3.1 
56.0 7.8 1.153 
1.55 106.4 -0.00457 
0.17E 30 -3.0 
54.3 7.9 1.125 
1.53 106.4 -0.00464 
0.17E 30 -2.9 
52.7 7.9 1.136 
1.52 106.4-0.00486 
0.18E 30 -2.9 
51.0 7.9 1.109 
1.51 106.3 -0.00495 
O.18E 30 -2.6 
49.5 7.9 1.039 
1.49 106.3 -0.00479 
O.18E 30 -2.6 
48.1 8.C 1.008 
1.48 106.3 -0.00480 
0.19E 30 -2.5 
46.8 8.0 0.936 
1.47 106.3 -0.00459 
0.19E 30 -2.3 
45.4 8.0 0.904 
1.46 106.3 -0.00456 
0.19E 30 -2.2 
44.1 8.0 0.828 
1.45 106.4 -0.00428 
0.20E 30 -2.0 
42.9 8.1 0.794 
1.43 106.4 -0.C0421 
0.20E 30 -1,9 
41.8 8.1 0.758 
1.42 106.5 -0.00410 
0.21F 30 -1.8 
40.6 8.1 0.722 
1.41 106.5 -0.00400 
0.21E 30 -1.7 
39.5 8.1 0.642 
1.40 106.6 -0.00361 
O.21E 30 -1.5 
38.4 8.2 0.604 
1.39 106.7 -0.00345 
0.22E 30 -1.4 
37.4 8.2 0.565 
1.39 106.7 -0.00329 
0.27t 30 -1.3 
HWNR PAGE i z  
***** 
***** 

















DAY XSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
235.70590 0.547 0.820 
-0.837 -0.572 
0.000 0.007 
235.70659 0.536 0.816 
-0.844 -0.578 
0.002 0.008 
235.70729 0.525 0.812 
-0.851 -0.584 
0.005 C.010 












P H I  DOFF 
P S I  
THETA 
8 W S ALGGH REFA REFB PNA RNB IBWU IadO BWNA RHNB PA(;€ 3 7  
S IGPRE G DLGGH 
S IGFAC X 
36.5 8.2 0.525 -0.99 12.78 -0.18 7.30 1 6  1 6  0.437 0.437 
1.38 106.8 -0.00309 
0.23E 3 0  -1.2 
35 - 6  8.2 0.485 -1.37 9.93 -0.25 1.83 1 6  1 6  0.449 0.449 
1.37 106.9 -0.00288 
0.23E 30 -1.1 
34.7 8.2 0.399 *****a 9 . 1 9 + * * * * *  1.73 *** 12 a t * * *  0.316 
1.36 107.0 -0.00239 





























































































































































































































































































































































































0.33E 30 4.9 
5.7 9.1 
0.56 105.7 
0.32E 30 4.9 
5.9 9.3 
0.57 106.3 
0.31E 30 4.9 
6.2 9.3 
0.58 106.8 






0.28E 30 4.7 
7.2 9.2 
0.63 108.3 
0.27E 30 4.6 
7.6 9.2 
0.64 108.8 
O.26E 30 4.6 
8.0 9.2 
0.65 109.3 
0.25E 30 4.5 
8.5 9.2 
0.67 109.7 






0.24E 30 4.1 
10.2 9.1 
0.72 111.0 










































PNB 1BWA I B W R  
*0*8*F 6 8 
5.2y *** *** 
4.89 +** *P* 
6.34 6 8 
4.89 *** *** 
5.11 6 R 
5.02 8 8 
4.05 10 8 
2.08 12 10 
3.50 8 8 
3.93 8 1 0  
2.23 10  12 
3.12 8 12 
2.70 8 12 
2.32 8 12 
2.92 12 I 0  
2.F8 12 8 
2.14 14  14  
2.31 12 10 
DAY XSAT XSPEC 
YSAT VSPEC 
ZSAT ZSPFC 
236.58749 -C.413 0.358 
0.910 0.933 
0.008 0.004 
236.58888 -0.380 0.371 
0.924 0.928 
0.001 -0.003 
236.59027 -0.347 0.384 
0.938 0.923 
-0.006 -0.010 
276.59166 -0.309 0.399 
0.950 0.916 
-0.014 -0.017 
736.61319 0.502 0.740 
0.848 0.660 
-0.150 -0.119 
236.61458 0.562 0.768 
0.812 0.628 
-0.158 -0.125 
236.61597 0.620 0.797 
0.762 0.586 
-0.164 -0.129 
236.h1736 0.677 0.826 
0.711 0.544 
-0.171 -0.134 
236.61874 0.730 0.854 
0.655 0.499 
-0.176 -0.137 
236.62013 0.778 0.879 
0.594 0.450 
-0.181 -0.140 
236.62152 0.826 0.905 
0.532 0.401 
-0.185 -0.143 
736.62291 0.862 0.925 
0.462 0.346 
-0.186 -0,143 
236.62430 0.897 0.944 
0.392 0.291 
-0.187 -0.144 
236.62569 O.nZ6 0.960 
0.320 0.236 
-0.187 -0.143 
736.64513 0.818 0.912 
-0.563 -0.401 
-0.107 -0.077 
236.64652 0.790 0.900 
-0.603 -0.428 
-0.099 -C.071 
236.64791 0.761 0.a88 
-0.640 -0.453 
-0.091 -0.066 
236.64930 0.732 0.876 
-0.676 -C.478 
-0.083 -0.061 































































BW S ALGGH 
SIGPRE G OLGGH 
SIGFAC X 
16.5 8.9 1.078 
0.85 113.2 -0.01618 
0.18E30 2.8 
17.9 8.9 0.948 
0.88 113.5 -0.01908 
0.17E 30 2.6 
19.3 8.8 0.788 
0.90 113.7 -0.02054 
0.16E 30 2.3 
21.1 8.8 0.629 
0.93 113.9 -0,02152 
0.16E30 2.0 
99.4 7.6 2.062 
1.71 105.4 -0.01564 
0.88E 29 -3.8 
109.2 7.5 2.198 
1.78 103.6 -0.02027 
0.86F 29 -4.1 
119.7 7.5 2.173 
1.85 101.1 -0.02087 
0.84E 29 -4.2 
130.1 7.4 2.001 
1.92 98.7 -0.01765 
0.83E 29 -4.1 
139.9 7.4 1.826 
1.98 95.7 -0.01387 
0.82E 29 -4.0 
149.0 7.3 1.697 
2.03 92.4-0.01042 
0.81E 29 -4.0 
158.1 7.3 1.582 
2.09 89.2 -0.00749 
O.8OE 29 -4.0 
163.5 7.3 1.667 
2.12 85.3 -0.00578 
0.80E 29 -4.5 
168.9 7.3 1.752 
2.15 81.4 -0.00422 
0080E 29 -5.0 
171.8 7.3 1.769 
2.16 75.5 -0.00270 
0.81E 29 -5.3 
89 - 9  7.5 1.496 
1.76 106.6 -0.00398 
0.13E 30 -4.2 
83.6 7.5 1.541 
1.72 105.6 -0.00489 
0.13E 30 -4.2 
77.9 7.6 1.508 
1.69 105.1 -0.00553 
0.14E 30 -4.0 
72.2 7.6 1.478 
1.65 104.5 -0.00624 
0.14E 30 -3.8 
67.6 7.7 1.438 
1.61 104.3 -0.00675 
0.14E 30 -3.6 
REFA REF8 PNh PNB I8WA IHHH HWNA 8WW P A G E  ? 7  
21.04 9.86 4.43 2.OR d 6 0.4e4 0.763 
24.16 9.40 4.74 1.84 8 6 0.447 C,335 
25.54 8.70 4.76 1.62 8 6 0.414 0.311 
24.34 9.92 4.72 1.72 8 8 0.378 0.378 
30.49 112.20 1.86 6.83 80 80 0.805 0.805 
m . . . . I . . . . .  . * 




a m o r n o * * * * * * + *  
u * 5 
L U .  r q q ~ X * * * * * *  * * * * *  0 - m m l - * * * * * * * *  
+ + - I  * * * * * * * *  
* * * * * * * *  
d CI Q e  
Ute 
0 






























































































































































































9 0 4  
5424 
4186 
9 1 4  
5348 
4125 
92  3 
5278 
4063 
93  3 
5205 
4000  





























P t I I  DOFF 
P S I  
THETA 









80.31 -63  
100.09 
82.01 






79.28' - 6 9  
-98.74 
82 -06  
78.93 -70  
-98.30 
8 2 - 0 8  
78.56 -73 
-97.87 













76.61 -82  
-95.80 
82.35 









74.87 -89  
-94.2 1 





S I G P R E  G 









































R E F A  REFB 



















R N A  RNB 
0 . 3 7  *****+ 
1.91 +*a*** 
2-86  o r * * * *  



























































































































































































































































































































































































































































































































































































































































































































































































0 AY XSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
'77.55277 -0.087 0.526 
0.995 0,850 
-0.016 -0.031 
737.55416 -0.048 0.541 
0.997 0.840 
-0.023 -0.037 
237.55486 -0.028 0.549 
0.998 0.835 
-0.027 -0.040 
237.55624 0.014 0.564 
0.998 C.824 
-0.035 -0.046 
237.55763 0.058 0.581 
0.995 0.813 
-0.043 -0.051 
237.55902 C. 102 0.597 
0.993 0.801 
-0.051 -0.057 
237.56041 0.150 0.615 
0.985 C.786 
-0 -060 -0 -063 
237.56180 0.197 0.633 
0.977 0.771 
-0.069 -0.070 
237.56319 0.247 0.652 
0.965 0.754 
-0.078 -0. 076 
237.56458 0.298 0.673 
0.948 0.735 
-0.087 -0.082 
237.56597 0.349 0.693 
0.932 0.716 
-0.096 -0.088 
237.56736 0.403 0.716 
0.906 0.691 
-0.105 -0.094 
237.57847 0.806 0.899 
0.560 0.411 
-0.170 -0.137 
237.57986 0.848 0.920 
0.499 0.365 
-0.176 -0.141 
237.58124 0.880 0.936 
0.429 0.312 
-0.180 -0.143 
237.58263 0.912 0.953 
0.359 0.259 
-0.184 -0.146 
277.58402 C.937 0.966 
0.286 0.203 
-0.186 -0 -147 
237.58541 0.955 0.975 
0.209 0.144 
-0.187 -0.148 
























































































































































O.l lE 30 
62.8 
1.45 
O. l lE 30  
69.7 
1.51 







































REF8 RNA RNH 
13.04 *****a 2.00 
8 - 9 4  **a*** 1.30 
17.77 ****** 2.49 
26.11 a*****  3.50 
25.77 ****** 3.20 
23.21 ****** 2.71 
27.55 ****** 3.03 
29.00 ****** 2.98 
29.77 ****** 2.85 
28.05 0.45 2.53 
30.42 0.25 2.57 
31.28 0.18 2.48 
****** 0.64 ****** 
92.88 *****a 4.54 
49.04 ****** 2. 37 
53.67 ****** 2.52 
61.53 ****** 2.84 
4.93 1.99 C.23 













































































































































































































































































































































































































































































































































































































































P H I  DOFF 



















































































REFB P M A  
7.55 a*****  
5.51 0.67 
5.89 ****** 













- 1 .45  -0.19 
0.63 0.17 
22.11 2.63 




















DAY XSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
238.56562 0.599 0.791 
PHI  DOFF 
P S I  
THETA 
33.42 -75  
88.88 
100.40 


















39.23 - 4 6  
86.37 
97.81 
48.46 1 3  
84.42 
93.39 
48.95 1 6  
84.39 
93.15 
49.44 1 9  
84.35 
92.91 
49.93 2 3 
84.32 
92.68 
50.39 2 6 
84.30 
92.45 
50.82 2 9 
84.30 
92.24 
51.26 3 2 
84.29 
92.03 
51.70 3 4 
84.29 
9 1  -8.2 









8W S ALGGH 
SIGPRE G OLGGH 
SIGFAC X 
85.0 7.5 1.927 
1.69 99.8 -0.01444 
O. l lE 3 0  -4.2 
81.5 7.5 1.978 
1.67 99.7 -0.01586 
0.1 lE 30 -4.2 
78.5 7.5 1.978 
1.65 99.7 -0.01681 
0.12E 30 -4.1 
75.4 7.6 1.981 
1.63 99.6 -0.01788 
0.12E 30 -4.0 
72.3 7.6 1.983 
1.60 99.6 -0.01894 
0.12F 3 0  -3.9 
69.2 7.6 1.985 
1.58 99.6 -0.02003 
0.13E 30 -3.8 
66.4 7.6 1.983 
1.56 99.6 -0.02103 
0.13E 3 0  -3.7 
63.9 7.7 1.975 
1.54 99.7 -0.02181 
0.13E 3 0  -3.6 
36 - 4  8.1 1.360 
1.28 101.7 -0.01461 
0.18E 30 -1.9 
35.2 8.1 1.292 
1.27 101.9 -0.01237 
0.18E 30 -1.8 
34.1 8.1 1.149 
1.26 102.1 -0.00938 
O.18E 3 0  -1.6 
32 - 9  8.1 1.074 
1.25 102.3 -0.00691 
0.19E 3 0  -1.5 
31.8 8.2 1.003 
1.23 102.4 -0.00479 
0.19E 30 -1.4 
30.9 8.2 0.923 
1.22 102.6 -0.00238 
0.19E 30 -1.3 
29.9 8.2 0.771 
1.21 102.8 -0.00000 
0.19E 30 -1.1 
29.0 8.2 0.690 
1 2 0  103.0 0.00208 
0.20E 3 0  -1.0 
28.0 8.2 0.608 
1.19 103.2 0.00392 
O.2OE 3 0  -0.9 
27.2 8.3 0.527 
1.18 103.4 0.00544 
0.20E 3 0  -0.8 
26.4 8.3 0.452 
1.17 103.5 0.00636 
0.21E ?O -0.7 
HEFA REF0 PNA PNB 1briA 1BHH BWb!A RUN0 P A G E  4 9  
28.81 16.16 2.37 1 0  20 2d  0.275 C . 3 2 9  
23.88 7. 74 1.99 0.64 20 20 0.245 0.245 
27.19 22.19 2.33 1.91 1 6  16 0.204 0.204 
26.90 16.39 2.35 1.43 20 20 0.265 0.265 





















































































































































































OAY XSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
2 39.46770 0.149 0.669 
0.988 0.743 
0.019 -0.024 
239.46840 0.164 0.674 
0.986 C.738 
0.016 -0.026 
239.46909 0.179 0.680 
0.983 0.733 
0.013 -0.028 
239.46979 0.196 0.686 
0.980 0.727 
0.010 -0.030 
239.47048 0.212 0.692 
0.976 0.721 
0.006 -0.032 
739.47118 0.229 0.698 
0.972 0.716 
0.004 -0.034 
239.47187 0.246 0.704 
0.969 0.710 
0.001 -0.036 
2 39.47256 0.262 0.7 10 
0.964 0.704 
-0.003 -0. 038 
239.47326 0.279 0.716 
0.959 C.698 
-0 .GO6 -0.040 
279.47395 0.296 0.721 
0.954 0.692 
-0.009 -0.043 
239.47465 0.314 0.727 
0.949 0.685 
-0.013 -0.045 
739.48020 0.457 0.777 
0.887 0.626 
-0.042 -0.063 
279.48090 0.476 0.784 
0.876 0.617 
-0.046 -0.065 
? 39.48159 0.495 0.791 
0.866 0.608 
-0.G50 -0.067 
239.48229 0.514 0.798 
0.855 0.599 
-0.054 -0.070 
239.48298 0.533 0.805 
0.843 0.590 
-0.058 -0.072 
239.48368 0.552 0.812 
0.829 0.579 
-0.063 -0.075 
2 39.48437 0.572 0.819 
0.815 0.568 
-0.067 -0.078 
239.48506 0.591 0.826 
0.802 0.557 













































































































41.03 3 3 
-84.2 1 
89.70 






38.78 4 6 
-84.36 
?O. 78 
8W S ALGGH 
SIGPRE G DLGGH 
S I GFAC X 
26.8 9.2 -0.977 
1.18 118.0 -0.04174 
0.21E 30 4.3 
27.6 9.2 -0.995 
1.19 118.0 -0.03893 
0.20E 30 4.2 
28.5 9.1 -0.987 
1.20 118.0 -0.03523 
0.20E 30 4.0 
29.5 9.1 -1.001 
1.21 118.0 -0.03244 
0.19E 30 3.9 
30.4 9.1 -0.984 
1 2 2  118.0 -0.02900 
0.19E 30 3.7 
31.4 9.0 -0.988 
1.23 118.0 -0.C2653 
0.19E 30 3.6 
32.4 9.0 -0.995 
1.24 117.9 -0.02417 
O.18E 30 3.5 
33.5 9.0 -0.966 
1.26 117.9 -0.02117 
O.18E 30 3.3 
34.7 9.0 -0.932 
1.27 117.9 -0.01833 
O.18E 30 3.1 
36 -0  8.9 -0.930 
1.28 117.8 -0.01625 
0.17E 30 3.0 
37.2 8.9 -0.887 
1.29 117.8 -0.01386 
0.17E 30 2.8 
49.9 8.6 -0.440 
1.42 117.0 -0e00182 
0.15E30 1.2 
51.9 8.6 -0.372 
1.44 116.8 -0.00115 
0.14E 30 1.0 
53.9 8.5 -0.262 
1.45 116.7 -0.00059 
0.14E 30 0.7 
55.9 8.5 -C.189 
1.47 l l b . 5  -0.00027 
0.14E 30 0.5 
58.2 8.4 -0.076 
1.49 110.3 -0.00005 
0.14E30 0.2 
60.7 8.4 0.000 
1.51 116.0 0.00000 
0.13E 30 0.0 
63.3 8.4 0.078 
1.53 115.6 -0.00006 
0.13E 30 -0.2 
65.8 8.3 0.156 
1.55 115.3 -0.00022 









































DAY XSAT XSPEC 
YSAT YSPEC 
LSAT ZSPEC 
239.48854 0.689 0.864 
0.716 0.493 
-0.093 -0.094 
239.48923 0.709 0.872 
0.697 0.479 
-0.098 -0.097 
739.48993 0.728 C.880 
0.677 0.464 
-0.102 -0.099 
239.49062 0.746 0.887 
0.654 0.448 
-0.1C7 -0.102 
239.49131 0.764 0.894 
0.631 0.432 
-0.111 -0.105 
239.49131 0.764 0.894 
0.631 0.432 
-0.111 -0.105 
2 39.49201 0.782 0.902 
0.609 0.416 
-0.115 -0.108 
239.49270 0.800 0.909 
0.586 0.400 
-0.120 -0.111 
239.49340 0.817 0.916 
0.561 0.382 
-0.124 -0.113 
239.49409 0.833 0.923 
0.534 0.363 
-0.128 -0.116 
2 39.69479 0.849 0.930 
0.506 0.343 
-0.133 -0.119 
239.49548 0.864 0.937 
0.478 0.324 
-0.137 -0.122 
739.49618 0.880 0.944 
0.451 0.305 
-0.141 -0.125 
2 3 9 . ~ 6 8 7  0.894 0.950 
C.421 0.283 
-0.145 -0.127 
239.49756 0.906 0.955 
0.389 0.260 
-0.149 -0.130 
239.49826 0.918 0.961 
0.356 0.237 
-0.152 -0.132 
279.49895 0.929 0.966 
0.324 0.215 
-0.156 -0.135 
239.49965 0.941 0.971 
0.292 0.192 
-0.160 -0.138 































































PHI  DOFF 
PSI  
THETA 
34.6P 6 7  
-85.01 
92.79 
73.73 7 1  
-85.17 
93.21 
32.78 7 5 
-95.43 
93.67 
31.77 7 9  
-85.78 
94.16 
30.75 8 3  
-86.13 
94.64 












O. l lE  30 
87.7 
1.71 
O. l lE  30 
91.6 
1.74 





















0.97E 2 9  
120.7 
1.93 









0.93E 2 9  
138.3 
2.02 









0.68E 29  
S AL GGH 
G OLGGH 
X 

















82. 58 4.08 
63.62 3 - 5 9  
38.55 3.19 
P N b  I 8 W A  I8Wd 
3.51 6 4  52 
4.93 56 5 2  
3.74 48 5 6  
3.35 6 4 8  
7.05 32 52 
3.47 52 6 4  
4.08 48 6 4  
3.68 3 6  6 4  
4.06 3 6  6 4  
3.15 8 4 4  
3.27 1 6  92 
3.08 8 28  
3.39 2 8  36 
3.40 i 8  88 
3.18 28 6 4  
3.19 32 6 8  
4.36 52 5 6  
3.28 28 52 









































OPY XSAT XSPEC 
YSAT YSPEE 
ZSAT ZSPEC 
239.50104 0.957 0.978 
0.222 0.141 
-0.166 -0.142 
739.5017? 0.964 0.980 
0.187 0.114 
-0.169 -0.144 
239.50243 0.970 0.983 
0.151 0.088 
-0.172 -0.147 
239.50312 0.977 0.986 
0.115 0.062 
-0.175 -0.149 
239.50381 0,980 0.987 
0.078 0.035 
-0.178 -0.151 
239.50451 0.979 0.986 
0.039 0.006 
-0.180 -0.152 
239.50520 0.979 0.985 
0.000 -0.023 
-0.181 -0.153 
239.50590 0.979 0.984 
-0.039 -0.052 
-0.183 -6.155 
239.50659 0.978 0.983 
-0.078 -0.081 
-0.185 -0.156 
239.50729 0.974 0.981 
-0.116 -0.109 
-0.186 -0.157 
239.50798 0.967 0.976 
-0.154 -0.137 
-0.187 -0.158 
239.50868 0.959 0.971 
-0.192 -0.165 
-0.187 -0.158 
239.50937 0.951 0.966 
-0 -229 -0.194 
-0.187 -0.158 
239.51006 0.944 0.961 
-0.267 -0.222 
-0.188 -0.159 
239.51076 0.933 0.955 
-0.304 -0.249 
-0.187 -0.159 
239.52604 0.462 0.712 
-0.874 -0.690 
-0.129 -0.123 
239.52673 0.437 0.701 
-0.888 -0.702 
-0.125 -0.121 
239.52743 0.412 0.690 
-0.902 -0.714 
-0.121 -0.119 






















































P H I  DOFF 


























5.34 5 6 
148.31 
105.42 





















BW S ALGGH 
SfGPRE G DLGGH 
S I G F A C  X 
REFA REF0 RNA P N 8 I B k A I B W B  BWNA BWNH PACE 5 6  
DAY XSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
239.52881 0.362 0.668 
-0.923 -0.734 
-0.113 -0.114 













































































































































8U S ALGGH 
SIGPRE G OLGGH 
SIGFAC X 
68.0 7.6 2.453 
1.54 97.7 -0.03680 
O.12E 30 -3.8 
65.1 7.7 2.471 
1.51 97.8 -0.03883 
0.12E 30 -3.7 
62.2 7.7 2.490 
1.49 97.9 -0.04085 
0.12E 30  -3.6 
59.3 7.7 2.509 
1.46 98.0 -0.04282 
0.13E 30 -3.5 
56.8 7.7 2.521 
1.44 98.1 -0.04441 
0.13E 30 -3.4 
54.5 7.8 2.516 
1.42 98.3 -0.04500 
0.13F 30 -3.3 
52.3 7.8 2.517 
1.40 98.4 -0.04578 
0.14E 30 -3.2 
50.1 7.8 2.503 
1.38 98.6 -0.04533 
O.14E 30 -3.1 
33.5 8.1 1.516 
1.21 100.4 0.01377 
O.lbE 30 -1.8 
32.2 8.1 1.378 
1.20 100.6 0.02380 
0.17E 30 -1.7 
20.7 8.4 -0.002 
1.05 103.2 0.01292 
O.21E 30 -0.2 
20.1 8.4 -0.007 
1.04 103.4 0.00624 
0.21E 30 -0.1 
19.4 8.4 0.012 
1.03 103.6-0.00597 
0.22E 30 0.1 
18.8 8.4 0.033 
1.03 103.8 -0.01134 
0.22E 30 0.2 
18.3 8.5 0.063 
1.02 103.9 -0.01626 
0.23E 30 0.9 
15.9 8.6 0.330 
0.98 104.7 -0.03453 
0.25E 30 0.9 
15.4 8.6 0.390 
0.97 104.8 -0.03566 
0.25F 30 1.0 
15.0 8.6 C.448 
0.97 1C5.0 -0.03598 
0.25E30 1.1 
9.9 8.9 1.312 
0.88 107.4 -0.01956 
0.32E 30 2.6 
REFA R F F D  PNA RNB 
20.50 9.40 1 - 8 4  @.R5 
35.47 26.15 3.27 2.41 
28.49 22.97 2.72 2.19 
24.26 1 1 - 6 8  2.41 1.16 
42.26 14.60 4.34 1.50 
48.87 14.81 5.12 1.55 
****** ****** ****** ****** 
****** ****** ****** ****** 
****** ****** ****** ****** 
****** ****** ****** ****** 
7.96 7.23 1.71 1.55 
8.99 7.89 1.99 1.74 
13.64 11.45 3.09 2.60 
13.32 10.00 3.07 2.30 
12.59 12.43 2.95 2.91 
9.61 3-68 2.51 0.96 
6.33 0.52 1.7C 0.14 
13.60 4.77 3.70 1.30 
24,57 7.1R 8.99 2.63 




















DAY XSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
739.57083 -0.567 0.279 
-0.82 1 -01960 
0.062 0.002 
239.57222 -0.584 0.270 
-C .809 -0.963 
0.065 0.005 
239.57361 -0.599 0.263 
-0.798 -0.965 
0.069 01009 
239.57499 -0.613 0.256 
-0.787 -0.966 
C .072 0.012 
239.57638 -0.627 0.249 
-0.776 -0.968 
0.075 0.015 
239.57777 -0.639 0.243 
-0.765 -0.970 
AL T 





































































































86 -44  
85.47 





































S  IGPRE 






























































































































DAY XSAT XSPEC 
YSAT YSPEC 
Z S A T  ZSPEC 
239.59791 -0.787 0.157 
-0.607 -0.985 
0.113 0.068 
239.59930 -0.794 0.152 
-0.597 -0.986 
0.114 0.071 
239.60069 -0.801 0.147 
-0.587 -C.986 
0.116 0.074 
239.60208 -0.808 0.143 
-0.577 -0.986 
0.118 0.078 
239.60347 -0.815 0.138 
-0.567 -0.987 
0.120 0.081 
2 39.60486 -4.822 0.133 
-0.557 -0.987 
0.122 0.085 
239.60624 -0.829 0.127 
-0.546 -0.988 
0.123 0.089 
























































































































RNB IBWA IBWB 
3.21 +*a  +** 
3.03 *+* *+* 
4.19 *** 0**  
4.04 *** 8+* 
3.82 *** *** 
5.15 *** *** 
4.81 *** *** 

















































































0 AY XSAT XSPEC 
YSAT YSPEC 
tSAT ZSPEC 
240.43313 0.440 0.789 
0.898 0.612 
0.001 -0.040 
240.a3472 0.469 0.799 
0.882 0.599 
-0.005 -0.044 
240.43611 0.500 0.810 
0.865 0.585 
-0.012 -0.048 
240.43750 0.531 0.820 
0.847 0.571 
-0.019 -0.052 
240.A3888 0.564 0.832 
0.824 0.553 
-0.016 -0.056 
240.44027 0.597 0.843 
0.801 0.534 
-0.033 -C. 061 
240.44166 0.629 0.855 
0.775 0.515 
-0.041 -0 -065 
740.44305 0.661 0.866 
0.747 0.494 
-0.049 -0.070 
240.44444 0.693 0.877 
0.719 0.474 
-0.057 -0.074 
240.44583 0.725 0.889 
0.684 0.450 
-0.065 -0.079 
240.44?22 0.756 0.900 
0.649 0.426 
-6.074 -0.084 
240.44861 0.787 0.912 
0.609 0.399 
-0.082 -0.090 
240.46666 0.961 0.971 
-0.188 -0.166 
-0.181 -0.157 
240.46805 0.944 0.960 
-0.263 -0.222 
-0.184 -0.160 
240.46944 0.920 0.946 
-0.336 -C.277 
-0.186 -0.163 
240.47083 0.889 0.927 
-0.407 -0.332 
-0.187 -0.164 
240.47222 0.858 0.908 
-0.478 -0.386 
-0.188 -0.165 
240,47361 0.814 0.882 
-0.542 -0.436 
-0.186 -0.164 































































































29.29 149  
-84.05 






















8 W S ALGGH 
S IGPRE G DLGGH 
SIGFAC X 
37.5 9.1 -1.215 
1134 119.5 -0.00732 
O.18E 30 3.6 
40r0  9.0 -1.138 
1.36 119.3 -0.00509 
0.18E 30 3.3 
42.7 8.9 -1.050 
1.39 119.2 -0.00333 
0.17E 30 3.0 
45.5 8.9 -0.922 
1.41 119.0 -0.00187 
O.17E 30 2.6 
49.0 8.8 -0.788 
1.44 118.8 -0.00077 
0.16E 30 2.2 
52.5 8.7 -0.651 
1.47 118.5 -0.00006 
O.15E 30 1.8 
56.4 8.6 -0.473 
1.51 118.2 0.00029 
0.15E 30 1.3 
60.8 8.5 -0.292 
1.54 117.7 0.00037 
0.14E 30 0.8 
65.2 8.5 -0.110 
1.58 117.3 0.00019 
O.14E 30 0.3 
70.7 8.4 0.073 
1 6 2  116.6 -0.00015 
0.13E 30 -0.2 
76.2 8.3 0.219 
1.66 115.7 -0.00053 
O.12E 30 -0.6 
82.4 8.2 0.364 
1.70 114.6 -0.00094 
O.12E 30 -1.0 
173.5 7.3 1.174 
2.19 157.9 0.00019 
REF8 RNA RNB 
10.60 ****** 1.47 
11.85 ****** 1.58 
15.37 ****** 1.95 
23.43 ****** 2.85 
29.93 ****** 3.43 
27.06 ****** 2.96 
33.08 ****** 3.43 
31.74 ****** 3.13 
43.15 ****** 3.99 
47.99 ****** 4.71 
58.17 1 - 0 0  4.84 
****** ****** ****** 
****** ****** ****** 




















0 AY YSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
240.47638 0.721 0.830 
-0.665 -0.533 
-0.181 -0.162 
240.47777 0, t h e  0.801 
-0.716 -0.574 
-0.176 -0.160 
240.47916 0.616 0.773 
-n.768 -0.615 
-0.172 -0.158 
740.48055 0.559 0.744 
-0. 8C8 -0.648 
-0.166 -0.155 
740.48194 0.502 0.715 
-0.847 -0.681 
-0.159 -0.152 
240.b8333 0.445 0.686 
-0.880 -0.711 
-0.152 -0.148 
240.48472 0.387 0.659 
-0.907 -0.736 
-0.145 -0.144 
240.48611 0.329 0.632 
-0.934 -0.762 
-0.137 -0.140 
240.48749 00 271 0.606 
-0.951 -0.783 
-0.129 -0.136 
240.48888 0.214 0.579 
-0.968 -0.804 
-0.121 -0.132 
240.49027 0.159 0.555 
-0.980 -0.822 
-0.113 -0.128 
240.49166 0.106 0.532 
-0.987 -0.837 
-0.105 -0.124 
240.49305 0.054 0.510 
-0.994 -0.852 
-0.CS7 -0.120 
740.49444 0.006 0.490 
-0.994 -0.864 
-0.089 -0.116 
240.51666 -0.543 0.254 
-0.839 -0.965 
0.017 -0.056 
240.51805 -0.565 0.244 
-0.825 -0.968 
0.022 -0.052 
140.51944 -0.586 0.235 
-0.810 -0,971 
0.027 -0.049 
740.52083 -0.606 0.225 
-0.795 -0.973 
0.032 -0.045 














































































37.70 6 1  
86.77 
101 -89 
40.05 6 2 
85.70 
101.10 





















































































































































10.86 1-92  
13. 57 2.85 




















* a * * *  

















DAY XSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
240.52361 -0.644 0.204 
-0.764 -0.978 
0.041 -0.038 
740.52499 -0.661 0.195 
-0.749 -0.980 
0.045 -0.034 
240.52638 -0.677 0.186 
-0.734 -0.982 
0.049 -0.031 
240.52777 -0.693 0.178 
-0.719 -0.984 
0.053 -0.028 
2400 52916 -0.707 0.170 
-0.705 -0.985 
00057 -0.024 
240.53055 -0.721 0.163 
-0.690 -0.986 
0.060 -0.021 
240.53194 -0.734 0.155 
-0.676 -0.988 
0.064 -0.017 
240.53333 -0.747 0.148 
-0.661 -0.989 
0.067 -0.014 
240.53472 -0.759 0.141 
-0.647 -0.990 
0.071 -0.010 
240.53611 -0.770 0.134 
-0.633 -Go991 
0.074 -0.006 
240.53749 -0.781 0.127 
-0.619 -0.992 
0.077 -0.003 
240.53888 -0.792 0.120 
-0.605 -0.993 
0.080 0.001 
240.54027 -0.803 0.112 
-0.590 -0.994 
0.083 0.005 
240.54166 -0.814 0.104 
-0.575 -0.995 
0.086 0.009 
240.54305 -0.823 0.098 
-0.562 -0.995 
0.088 0.013 
240.54444 -0.832 0.092 
-0.549 -0.996 
0.091 0.016 
240.54583 -0.840 0.086 
-0.535 -0.996 
0.093 0.020 
240.54722 -0.847 0.08 1 
-0.522 -0.997 
0.096 0.024 

















































































































































S I G F A C  X 
9.3 8.8 
0.80 105.4 
0.28E 30 2.2 
8.8 8.8 
0.78 105.7 
0028E 30 2.4 
8.3 8.9 
0.77 106.0 
0.29E 30 2.5 
7.8 8.9 
0.76 106.3 
0.30E 30 2.7 
7.4 8.9 
0.75 106.6 












0.34E 30 3.4 
5.7 9.0 
0.70 108.2 
0.3% 30 3.5 
5.4 9.0 
0.69 108.5 
0.36E 30 3.6 
5.2 9.1 
0.68 108.8 






0.38E 30 3.9 
4.5 9.1 
0.65 109.8 



































































BWNR P A G F  6 4  
***** 


















































































































































































































































































































0.30E 30 2.7 
3.3 8.8 
0.29 102.6 






0.28E 30 2.4 
4.2 8.8 
0.36 105.2 






0 .26F30 2.3 
5.2 8.8 
0.43 107.4 






0.23E 30 2.1 
6 -5  8.8 
0.50 109.3 
0.22E 30 2.0 
7.0 8.7 
0.52 109.9 


























































































































* 9 4 * *  
***** 
R W N R  PAGE h 7  
***** 
***** 
OAY XSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
262.53819 -0.597 0.224 
0.801 0.974 
-0.039 -0.024 
262.53958 -0.565 0.239 
0.823 0.970 
-0.046 -0.032 
262.54097 -0.532 0.254 
0.844 0.966 
-0.053 -0.040 
262.54236 -0.497 0.269 
0.865 0.961 
-0.061 -0.048 
262.54374 -0.458 0.286 
0.884 0.956 
-0.069 -0.055 
262.54513 -0,420 0.303 
0.904 0.951 
-0.077 -0.063 
262.54652 -0.375 0.322 
0,921 00944 
-0.085 -0.070 
262.54791 -0.330 0.341 
0.938 0.937 
-0.094 -0.077 
262.54930 -0.282 0.362 
0.952 0.928 
-0.102 -0.084 
262.55069 -0.230 0.383 
0.965 0.919 
-0.111 -0.091 
262.55208 -0.178 0.405 
0.977 0.909 
-0.120 -0.097 
262.55347 -0.118 0.432 
0.982 0.895 
-0.128 -0.103 
262.55486 -0.057 0.459 
0.987 0.882 
-0.137 -0.110 
2h2.55624 C.006 0.486 
0.987 0.866 
-0.145 -0.116 
262.65763 0.071 0.515 
0.982 0.848 
-0.153 -0.121 
262.55902 0.136 0.543 
0.977 0.830 
-0.161 -0.126 
262.56041 0.205 0.575 
0.960 0.806 
-0.168 -0.130 
262.56180 0.274 0.608 
0.943 0.781 
-0.175 -0.135 









































































0.17E 30 0.8 
13.6 8.5 
0.71 113.1 
Osl6E 30 0.5 
14.9 8.5 
0.74 113.4 
O.15E 30 0.3 
16.4 8.4 
0.77 113.6 
O.15E 30 0.0 
18.2 804 
0.80 113.6 
0.14E 30 -0.2 
19.9 8.3 
0.83 113.7 
0.14E 30 -0.4 
22.4 8.3 
0.87 113.6 
0.13E 30  -0.7 
24.8 8.2 
0.91 113.5 
0.12E 30 -1.0 
27.7 8.2 
0.95 113.3 
0.12E 30 -1.3 
31.2 8.1 
1.00 112.9 
O.llE 30 -1.7 
34.6 8.0 
1.05 112.6 
O.llE 30 -2.0 
39.4 8.0 
1.11 112.0 
0.llE 30 -2.4 
44.3 7.9 
1.16 111.5 
0.10E 30 -2.8 
50.1 7.8 
1.23 110.7 
0.97E 29 -3.0 
56.8 7.8 
1.30 109.7 
0.94E 29 -3.3 
63.5 7.7 
1.37 108.7 
0.91E 29 -3.5 
72.5 7.6 
1.45 107.3 
0.88E 29 -3.8 
81.5 7.5 
1.53 105.9 
0.85E 29 -4.1 
91.4 7.5 
1.61 104.2 

















































































DAY XSAT XSPEC ALT P H I  DOFF BW S ALGGH REFA REFB RNA KNB IBWA I f i w ! 3  8WLlA 9NYB PAGE 6Q 
YSAT YSPEC VEL P S I  S I G P R E  G DLGGH 
ZSAT ZSPEC D THETA S IGFAC X 
262.56458 0.413 0.676 899 46.73 -182 102.2 7.4 2.731 18.65 68.27 1.09 3.98 36 24 0.352 0.235 
0.887 0.721 1696 -87.52 1 7 0  102.2 -0.02923 
-0.185 -0.141 1116 101.78 O.82E 29 -4.1 
262.56597 0.4R2 C.711 870 44.06 -192 113.0 7.4 2.601 9.33 64.73 0.51 3.52 *** * r o  *a*%* ***** 
0.855 0.689 1708 -88.53 1.78 100.2 -0.03566 
-0.190 -0.144 1061 102.86 0.80E29 -4.0 
m m a  








a m a .  
m m  ..+ 








































































































71 -64 -109 
-87.76 
87.96 






























BW S ALGGH 
SIGPRE G DLGGH 
SIGFAC X 
8.5 8.9 1.303 
0.67 111.5 0.00525 
0.25E 30 3.0 
9.0 8.9 1.254 
0.68 111.9 0.00396 
0.24E 30 2.9 
9.6 8.9 1.164 
0.70 112.2 0.00252 
0.23E 36 2.7 
10.3 8.9 1.114 
0.72 112.5 0.00110 
0.22E30 2 r 6  
11.0 8.8 1.01R 
0.74 112.8 -0.00045 
O.22E 30 2.4 
11.8 8.8 0.921 
0.75 113.1 -0.00202 
0.21E 30 2.2 
12.6 8.8 0.826 
0.77 113.3 -0.00337 
0.20E 30 2.0 
13.6 8.7 0.729 
0.79 113.5 -0.00475 
0.19E 30 1.8 
14.6 8.7 0.628 
0.81 113.8 -0.00596 
0.18E 30 1.6 
15.8 8.7 0.589 
0.83 113.3 -0.00706 
O.18E 30 1.5 
17.2 8.7 0.642 
0.86 112.3 -0.00930 
0.17E 30 1.6 
18.5 847 0.659 
0.88 111.2 -0.01148 
0.16E30 1.6 
20.3 8.7 0.541 
0.91 111.4 -0.01328 
O.16E 30 1.4 
2 2 i l  8.6 0.427 
0.94 111.6 -0.01426 
0.15E 30 1.2 
24.2 8.6 0.287 
0.97 111.7 -0.01308 
O.15E30 0.9 
26.6 8.5 0.192 
1'00 111.8 -0.01208 
0.14E 30 0.7 
28.9 8.5 0.089 
1.03 111.9 -0.00788 
0.13E 30 0.4 
32.2 8.4 0.000 
1.07 111.9 0.00000 
0.13E 30 0.0 
35.5 8.4 -0.018 
1-12 111.8 0.00478 





























































RNB IBwA IbWB 
5.95 *** *** 
2.29 8 14 
3.30 8 14 
2.64 *** *** 
2.93 *** *** 
3.10 *** *** 
3.77 10 16 
3.26 18 16 
3.12 10 16 
3.63 14 22 
3.53 20 14 
5.16 18 14 
4.61 22 24 
5.83 26 28 
6.38 20 30 
7.29 14 40 
6.58 18 44 
6.51 16 30 















DAY XSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
263.51111 -0.028 0.504 
0.992 0.858 
-0.110 -0.096 
263.51249 0.026 0.525 
0.991 0.844 
-0.119 -0.101 
263.51398 0.080 0.547 
0.989 0.830 
-0.127 -0.107 
263.51527 0.138 0.572 
0.979 0.812 
-0.135 -0.113 
763.51666 0.197 0.597 
0.768 0.793 
-0.144 -0.118 
263.51805 0.257 0.623 
0.952 0.772 
-0.152 -0.123 
263.51944 0.319 0.650 
0.931 0.748 
-0.159 -0.128 
263.52083 0.381 0.677 
0.909 0.724 
-0.167 -0.133 
263.52222 0.445 0.707 
0.874 0.691 
-0.173 -0.137 
263.52361 0.508 0.738 
0.839 0.658 
-0.179 -0.141 
263.52499 0.569 0.768 
0.798 0.622 
-0.184 -0.144 
263.52638 0.628 0.797 
0.750 0.582 
-0.188 -0.147 
263.52777 0.686 0.827 
0.702 0.542 
-0.192 -0.149 
263.52916 0.736 0.854 
0.642 0.494 
-0.193 -0.149 
263.53055 3.786 0.881 
0.582 0.445 
-0.194 -0.149 
263.43194 0.830 0.906 
0.517 0.394 
-0.194 -0.148 
263.53333 0.868 0.927 
0.448 0.339 
-0.192 -0.146 
263.53472 0.906 0.948 
0.378 0.285 
-0.190 -0.144 









































































8 W S ALGGH 
SIGPRE G DLGGH 
SIGFAC X 
39.3 8.3 -0.004 
1.16 111.6 0.01243 
0.12E 30 -0.5 
43.7 8.3 0.067 
1.21 111.2 0.01984 
O.l lE 30 -0.8 
48.2 8.2 0.190 
1.26 110.9 0.02522 
O e l l E  30 -1.1 
54.2 8.1 0.409 
1.32 110.4 0.02893 
O.llE 30 -1.5 
60 .3 8.1 0.686 
1.38 109.8 0.02772 
0.10E 30 -1.9 
67.3 8.0 1.014 
1.45 109.0 0.02105 
0.97E 29 -2.3 
75.3 7.9 1.354 
1.52 108.1 0.01025 
0.94E 29 -2.7 
83.2 7.8 1.607 
1.59 107.2 -0.00070 
0.91E 29 -3.0 
93.1 7.8 1.786 
1.66 105.7 -0.01122 
0.89E 29 -3.2 
102.9 7.7 1.940 
1.73 104.3 -0.01720 
0.86E 29 -3.5 
113.1 7.6 2.040 
1.81 102.6 -0.01990 
0.84E 29  -3.8 
123.8 7.5 2.042 
1.88 100.5 -0.01937 
0.83E 29 -4.0 
134.5 7.5 2.014 
1.95 98.4 -0.01708 
O.81E 29 -4.2 
143.9 7.4 1.829 
2.01 95.6 -0.01302 
O.8OE 29 -4.1 
153.4 7.4 1.702 
2.06 92.7 -0.00969 
0.79E 29 -4.1 
160.9 7.4 1.550 
2.11 89.2 -0.00673 
0.79E29 -4.0 
166.7 7.4 1.454 
2 1 4  85.0 -0.00455 
0.79E 29 -4.0 
172.4 7.3 1.342 
2.17 80.8 -0.C0284 
0.79E 29 -1.9 
172.9 703 1.270 
2.18 73.4 -0.00162 









































DAY XSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 































BW S ALGGH REFA REF8 RNA KNBIBWAIBHB BWNA BHNB PAGE 7 1  
SIGPRE G DLGGH 
SIGFAC X 
173.2 7.3 1.254 26.53 14.20 1.21 0.65 106 104 0.613 C.601 
2.18 69.7 -0.00116 
O.81E 29 -3.9 
72.7 7.7 1.364 8.03 23.88 0.79 2.34 26 40 0.358 0.550 
1.65 107.2 -0.00502 
0.14E 30 -3.6 
68.0 7.7 1.320 10.76 28.10 1.12 2.93 24 38 0.353 0.559 
1.62 107.0 -0.00539 
0.14E 30 -3.4 
63.4 7.8 1.276 17.11 37.49 1.87 4.09 22 26 0.347 0.411 
1.59 106.7 -0.00578 
O.15E 30 -3.2 
m 
a m  m  m 
Q 4 u m  
4 
m  u 








m  m  
m m m  
m  m m  





















































































































































86.71 -21  
114.19 
85.59 



















































I8WA I B N d  HWYA 
*** *** **%** 
*** *** ***** 
* 4 *  *** $ire** 
*** *** ***** 
*** *** ***** 
*** *** ***** 
*** *** ***** 
*** *** ***** 
*** *** ***** 
*** *** * * *O*  







































































































































































































































































































































































































































































































































































































0.47E 30 4.4 
3.8 9.2 
0.55 100.1 






0.46E 30 4.4 
4.0 9.2 
0.56 100.9 
0.46E 30 4.4 
4.1 9.2 
0.57 101.1 
0.45E 30 4.4 
4.1 9.2 
0.57 101.3 
0.45E 30 4.4 
4.2 9.2 
0.58 101.6 












0.43E 30 4.5 
4.5 9.2 
0.60 102.7 
0.43E 30 4.5 
4.6 9. 2 
0.61 102.9 
0.42E 30 4.5 
4.7 9.2 
0.61 103.1 
0.42F 30 4.5 
4.8 9.2 
0.62 103.3 
0.41E 30 4.5 
4.8 9.2 
0.63 103.6 
0.41E 30 4.5 
4.9 9.2 
0.63 103.8 
0e41E 30 4.5 
5.0 9.2 
0.64 104.0 



































































































































































































































































































































S lGFAC X 
5.1 9.2 
0.64 104.2 
0.40E 30 4.5 
5.2 9.2 
0.65 104.4 






0.39E 30 4.4 
5.5 9.2 
0.66 105.0 












0.37E 30 4.4 
6.0 9.2 
0.68 105.9 
0.36E 30 4.4 
6.0 9.2 
0.68 105.9 
0.36E 30 4.4 
6.1 9.2 
0.68 106.1 
0.36E 30 4.4 
6.3 9.2 
0.69 106.2 






0.35E 30 4.3 
6.7 9.2 
0.71 106.8 
0.34E 30 4.3 
6.8 9.2 
0.71 106.9 







































































































































































































































































































































































































































































































DAY XSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
264.45868 -0.223 0.463 
0.974 0.885 
-0.038 -0.050 
364.45937 -0.206 0.470 
0.977 0.881 
-0.041 -0.053 
264.46006 -0.188 0.476 
0.980 0.877 
-0.044 -0.055 
264.46076 -0.170 0.483 
0.983 0.874 
-0.048 -0.058 
264.46145 -0.153 0.490 
0.986 0.870 
-0.051 -0.061 
264.46215 -0.134 0.497 
0.989 0.866 
-0.055 -0.063 
264.46284 -0.114 0.504 
0.990 0.861 
-0.059 -0.066 
264.46354 -0.094 0.512 
0.992 0.856 
-0.063 -0 -069 
264.46423 -0.075 0.520 
0.994 0.851 
-0.066 -0.071 
764.46493 -0.055 0.527 
0.995 0.846 
-0.070 -0.074 
264.46562 -0.034 0 -535 
0.996 0.841 
-0.074 -0.076 
264.46631 -0.012 0.543 
0.995 0.835 
-0.078 -0.079 
264.46701 0.010 0.552 
0.995 0.829 
-0.082 -0.082 
2 6 4 . ~ 7 7 0  0.032 0.560 
0.995 0.824 
-0.086 -0.085 
264.46840 0.054 0.569 
0.994 0.818 
-0.090 -0 .OR8 
264.46909 0.077 0.577 
0.992 0.811 
-0.094 -C. 090 
264.46979 0.101 0.586 
0.989 0.804 
-0.398 -0.093 
264.47048 0.125 0.595 
0.385 C.797 
-0.102 -0.095 



























































































































8 W S ALGGH 
SIGPRE G DLGGH 
SIGFAC X 
21.3 8.8 0.488 
1.00 112.0 -0.04263 
0.18E 30 2.2 
22.2 8.8 0.417 
1.01 112.1 -0.04233 
0.17E 30 2.1 
23.0 8.7 0.335 
1.02 112.1 -0.039'39 
0.17E 30 1.9 
23.9 8.7 0.273 
1.03 112.2 -0.03883 
0.17E 30 1.8 
24.8 8.7 0.217 
1.04 112.2 -0.03773 
O.16E30 1.7 
25.8 8.7 0.160 
1.06 112.3 -0.03611 
0.16E 30 1.6 
26.9 8.7 0.108 
1.07 112.3 -0.03449 
0.16E 30 1.5 
28.0 8.6 0.056 
1.09 112.3 -0.03024 
0.15E 30 1.3 
29.2 8.6 0.018 
1.10 112.3 -0.02803 
0.15E 30 1.2 
30.3 8.6 -0.015 
1.11 112.4 -0.02540 
0.15E30 1.1 
31.6 8.6 -0.040 
1.13 112.4 -0.02056 
0.15E 30 0.9 
33.1 8.5 -0.062 
1.15 112.3 -0.01805 
0.14E 30 0.8 
34.6 8.5 -0.066 
1.16 112.3 -0.01313 
0.14E 30 0.6 
36.1 8.5 -0.056 
1.18 112.3 -0.00843 
0.14E 30 0.4 
37.6 8.4 -0.051 
1.20 112.3 -0.00602 
0.13E 30  0.3 
39.4 8.4 -0.020 
1.22 112.7 -0.00190 
0.13E 30 0.1 
41.4 8.4 0.023 
1.24 112.1 0.00177 
0.13E 30 -0.1 
43.4 8.4 0.053 
1.26 111.9 0.00327 
0.12E 30 -0.2 
45.4 8.3 0.117 
1.28 111.8 0.00595 

















































































DAY XSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
264.47187 0.173 0.614 
0.978 0.783 
-0.110 -0.101 
264.47256 0.198 0.624 
0.972 0.774 
-0.114 -C.103 
264.47326 0.225 0.635 
0.965 0.764 
-0.118 -0.106 
264.47395 0.251 0.646 
0.957 C.754 
-0.123 -0.109 
764.47465 0.278 0.657 
0.950 0.745 
-0.127 -0.111 
264.47534 0.305 0.668 
0.943 0.735 
-0.131 -0.114 
?64.'.7604 0.332 0.679 
0.933 0.724 
-0.135 -0.116 
264.47673 0.359 0.690 
0.921 0.712 
-0.139 -0.119 
264.47743 0.386 0.701 
0.909 0.701 
-0.143 -0.122 
264.b7812 0.413 0.713 
0.896 0.689 
-0.147 -0.124 
264.47881 0.440 0.724 
0.884 0.677 
-0.151 -0.127 
264.48020 0.495 0.748 
0.851 0.648 
-0.158 -0.131 
264.48368 0.629 0.809 
0.753 0.568 
-0.175 -0.142 
264.48437 0.655 0.822 
0.729 0.549 
-0.178 -0.144 
264.48506 0.680 0.834 
0.706 0.530 
-0.180 -0.145 
264.48576 0.706 0.846 
0.682 0.511 
-0.183 -0.147 
264.48645 0.730 0.858 
0.655 0.491 
-0.186 -0.148 
264.48715 0.753 0.869 
0.625 0.468 
-0.187 -0.149 































































P H I  DOFF 








51.98 -81  
-87.86 




























37.19 - 6 4  
-90.32 
R W 




































RNR I SWA I B W H  
3.03 12  20 
2.54 12  16  
3.77 1 6  24  
3.69 1 2  2 8  
3.06 2 4  2 8  
2.88 28 40  
3.20 32 3 2  
3.53 40 4 8  









DAY XSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
264.48854 0.798 0.892 
0.566 0.421 
-0.191 -0.151 
264.48923 0.821 0.903 
0.596 0.399 
-0.192 -0.152 
264.48993 0.841 0.914 
0.503 0.373 
-0.193 -0.153 
264.49062 0.858 0.923 
0.468 0.346 
-0.194 -0.153 
264.49131 0.876 0.932 
0.433 0.319 
-0.194 -0.153 
264.49201 0.893 0.942 
0.397 0.292 
-0.194 -0.153 
264.49270 0.910 0.951 
0.362 0.265 
-0.195 -0.153 
264.49340 0.924 0.959 
0.325 0.237 
-0.194 -0.152 
264.49409 0.934 0.964 
0.288 0.208 
-0.193 -0. 151 
764.49479 0.944 0.970 
0.250 0.180 
-0.192 -0.150 
264.49548 0.954 0.975 
0.212 0.152 
-0.191 -0.149 
264.49618 0.964 0.980 
0.175 0.123 
-0.lQO -0.148 
264.49687 0.971 0.984 
0.137 0.045 
-0.188 -0.147 
?64.49756 0.974 0.985 
0.099 0.066 
-0.185 -0.145 
764.49826 0.976 0.986 
0.061 0.038 
-0.183 -0.143 
264.51493 0.737 0.870 
-0.668 -0.487 
-0.082 -0.067 
264.51562 0.719 0.862 
-0.687 -0.501 
-0.077 -0.064 
264.51631 0.701 0.854 
-0.706 -0.514 
-0.073 -0.061 























































































































BW S ALGGH 
SIGPRE G DLGGH 
SIGFAC X 
142.7 7.5 1.709 
2.02 95.4 -0.00900 
0.83E 29 -4.2 
147.6 7.5 1.621 
2.05 94.1 -0.00763 
0.82E 29 -4.1 
152.0 7.4 1.575 
2.07 92.3 -0.00657 
0.82E 29 -4.1 
155.7 7.4 1.531 
2.09 90.2 -0.00555 
O.82E 29  -4.1 
159.4 7.4 1.489 
2.11 88.1 -0.00463 
0.81E 29 -4.1 
163.1 7.4 1.415 
2.13 86.0 -0.00371 
0.81E 29 -4.0 
166.9 7.4 1.380 
2.15 83.9 -0.00301 
0.81E 29 -4.0 
169.5 7.4 1.349 
2.16 80.8 -0.00237 
0.81E 29 -4.0 
171.0 7.4 1.319 
2.17 76.8 -0.00180 
0.81E 29 -4.0 
172.5 7.3 1.293 
2.18 72.7 -0eCO131 
0.81E 29 -4.0 
174.0 7.3 1.271 
2.19 68.7 -0.00092 
0.81E 29 -4.0 
175.6 7.3 1.221 
2.20 64.6 -0.00059 
0.81E 29 -3.9 
175.8 7.3 1.204 
2.20 57.3 -0.00030 
0.81E 29 -3.9 
174.8 7.3 1.188 
2.20 46.7 -0.00002 
O.82E 29 -3.9 
173.7 7.3 1.176 
2.19 36.1 0.00017 
0.82E 29 -3.9 
89.0 7.5 1.574 
1.75 106.3 -0.00618 
O.12E 30 -4.1 
85.7 7.6 1.563 
1.72 106.0-0.00661 
0.12E 30 -4.0 
82.4 7.6 1.550 
1.70 105.8 -0.00702 
0.12F 30 -3.9 
79.1 7.6 1.539 
1.68 105.5 -0.00748 
0.13E 30 -3.8 
REFA REF8 RNA RVB 
29.81 12.02 1.48 0.60 
31.90 19.99 1.54 0.97 
38.69 18.97 1.87 0.92 
28.35 11.90 1.35 0.57 
24.91 19.75 1.17 0.93 
36.00 29.13 1.67 1.35 
45.25 31.04 2.07 1.42 
33.37 24.26 1.51 1.10 
40.63 31.90 1.84 1.44 
50.73 36.26 2.32 1.66 
****** ****** ****** ****** 
*b**** *a**** ****** *a**** 
****** ****** ****** ****** 
****** ****** ****** ****** 
****** ****** ****** ****** 
****** **+*** *+**** * * * t C *  
****+9 **tf** ****** t*+*** 
****** ****** ****** ****** 
****** ***a** a***** sat*** 




















DAY XSAT XSPEC 
YSAT VSPEC 
ZSAT .?SPEC 
264.51770 0.666 00839 
-0.741 -0.539 
-0.064 -0.055 
264.51840 0.648 0.832 
-0.756 -0.550 
-0.059 -0.052 
764.51909 0.630 0.825 
-0.771 -0.561 
-0.055 -0.049 
264.51979 0.613 0.818 
-0.787 -0.573 
-G.051 -0.045 
264.52048 0.595 0.811 
-0.801 -0.583 
-0.046 -0.04 3 
264.52118 0.577 0.804 
-0.815 -0.593 
-0.042 -0.040 
264.52187 0.560 0.797 
-0.826 -0.602 
-0.038 -0.037 
264.52256 0.542 00790 
-0.838 -0.611 
-0.033 -0.034 
264.52326 C .524 0.783 
-0.850 -0.621 
-0.029 -0.031 
264.52395 0.507 0.776 
-0.861 -0.630 
-0.025 -0.028 
264.52465 0.489 0.770 
-0.871 -0.638 
-0.021 -0.026 
264.52534 0.472 0.762 
-0.880 -0.646 
-0.017 -0.023 
764.52604 0.454 0.755 
-0.890 -0.655 
-0.013 -0.020 
264.52673 0.436 0.748 
-0 -899 -0.663 
-0.010 -0.018 
264.52743 0.419 0.741 
-0.908 -0.671 
-0.006 -0.015 
264.52812 0.402 0.735 
-0.915 -0.678 
-0.@02 -0.013 
264.52881 0.386 0.729 
-0.922 -0.684 
0.001 -0.010 
264.52951 0.370 0.723 
-0.928 -0.690 
0.004 -0.008 















































































































































B W S ALGGH 
SIGPRE G DLGGH 
SIGFAC X 
76.1 7.6 1,526 
1.66 105.3 -0.00789 
0.13E 30 -3.7 
73.4 7.7 1.509 
1.64 105.2 -0.00822 
0.13E 30 -3.6 
70.8 7.7 1.535 
1.62 105.1 -0.00879 
0.13E 30 -3.6 
68.1 7.7 1.518 
1.60 105.0 -0.00913 
O.14E 30 -3.5 
65.4 7.7 1.501 
1.58 104.9 -0.00948 
0.14E 30 -3.4 
63.0 7.8 1.481 
1.56 104.9 -0.00971 
0.14E 30 -3.3 
60.9 7.8 1.503 
1.54 104.9 -0.01019 
0.14E 30 -3.3 
58.7 7.8 1.480 
1.52 104.9 -0.01036 
0.14E 30 -3.2 
56.6 7.8 1.456 
1.51 104.9 -0.01051 
0.15E 30 -3.1 
54.4 7.8 1.431 
1.49 104.9 -0.01062 
0.15E 30 -3.0 
52.5 7.9 1.453 
1.47 104.9 -0.01105 
0.15E 30 -3.0 
50.8 7.9 1.422 
1.46 105.0 -0.01095 
0.16E 30 -2.9 
49.2 7.9 1.389 
1.44 105.1 -0.01081 
0.16E 30 -7.8 
47.5 7.9 1.358 
1.43 105.1 -0.01073 
O.16E 30 -2.7 
45.8 7.9 1.323 
1.42 105.2 -0.01049 
0.17E 30 -2.6 
44.3 8.C 1.28s 
1.40 105.2 -0.01030 
0.17E 30 -2.5 
42.9 8.0 1.249 
1.39 105.3 -0.00993 
O.18E 30 -2.4 
41.6 8.0 1.208 
1.38 105.4 -0.00950 
0.18E 30 -2.3 
40.2 8.0 1.113 
1.36 105.5 -0.00862 
0.18E 30 -2.1 
REF8 RNA RN8 
****** ****** ****** 
****** ****** ****** 
****** ****** ****** 
****** ****** ****** 
53.16 3.00 5.44 
83.61 4.27 8.73 
69.39 4.16 7.49 
71.84 4.52 8.01 
68.60 4.34 7.86 
67.38 4.62 7.98 
63.65 3.78 7.69 
50.54 3.39 6.27 
50.64 3.60 6.50 
57.84 3.22 7.62 
52.58 3.69 7 - 1 1  
49.16 2.92 6.78 
30.91 1.54 4.38 
30.07 2.37 4.37 
22.20 2.24 3.34 
DAY XSAT XSPEC 
YSAT VSPEC 
ZSAT ZSPEC 
264.53090 0.338 0.7 11 
-0.941 -0.703 
' L O 1 1  -0.003 
264.53159 0.322 0.705 
-0.946 -C.709 
0.014 -0.001 
264.53229 0.307 0.700 
-0.951 -0.714 
0.017 0.001 






















43.38 -45  
88.42 
93.41 





BW S ALGGH QEFA REF8 PNC PNB IBNA I0W.3 HWFlA RWNB P A G E  8 7  
SIGPRE G OLGGH 
S IGFAC X 
38.9 8.0 1.069 7.28 22.83 1.12 7 . 5 2  8 1 2  0.205 0.309 
1.35 105.6 -0.00809 
0.19E 3 0  -2.0 
37.7 8.1 1.022 10.38 21.18 1.62 3 8 1 2  0.213 0.31R 
1.34 105.7 -0aC0752 
0.19E 30 -1.9 
36 - 6  8.1 0.975 4.97 17.78 0.80 2.88 12 12 0.328 0.328 
1.32 105.8 -0.00690 
0.19E 30 -1.8 
35.5 8.1 0.925 7.04 17.03 1.17 2.83 1 2  11 0.338 0.338 













































































































































































































































































































































































































































































































































































































































































DAY XSAT XSPEC 
VSAT YSPFC 
ZSAT ZSPEC 
264.56284 -0.191 0.514 
-0.967 -0.852 
0.109 0.078 
264.56354 -0.200 0.511 
-0.965 -0.854 
0.111 0.079 
264.56423 -0.209 0.507 
-0.964 -0.856 
0.112 0.081 
264.56493 -0.218 0.504 
-0.963 -0.858 
0.114 0.082 
264.56562 -0.227 0.500 
-0.961 -0.860 
0.115 0.084 
264.56631 -0.236 0.497 
-0.960 -0.863 
0.117 0.085 













































































































































B W S ALGGH 
SIGPRE G OLGGH 
S IGFAC X 
47.4 8.7 -0.265 
1.05 110.6 -0.03819 
0.37E 30  1.6 
46.3 8.7 -0.240 
1.04 110.7 -0.03864 
0.37E 30 1.6 
45- 1 8.7 -0.229 
1.04 110.8-0.04144 
0 ~ 3 8 E  30 1.7 
44.0 8.7 -0.216 
1.04 110.9 -0.04417 
0.38E30 1.8 
42.8 8.7 -0.188 
1.03 111.0 -0.04444 
0.39E30 1.8 
41.7 8.7 -0.169 
1.03 111.1 -0.04708 
0.39E 30 1.9 
40.5 8.8 -0.148 
1.02 111.2 -0.04963 
0.39E 30 2.0 
39.4 8.8 -0.118 
1.02 111.3-0.04966 
0.40E 30 2.0 
38.2 8.8 -0.093 
1.02 111.4 -0.05204 
0.40E 30 2.1 
37.1 8.8 -0.065 
1.01 111.5 -0.05432 
0.41E 30 2.2 
33.9 8.8 -0.035 
1.01 111.6 -0.05405 
0.41E30 2.2 
28.6 8.8 -0.011 
1.00 111.6 -0.05659 
0.42E 30 2.3 
23.4 8.8 0.016 
1.00 111.7-0.05617 
O.42E 30 2.3 
18.1 8.8 0.044 
1.00 111.8 -0.05806 
0.42E 30 2.4 
12.9 8.8 0.070 
0.99 111.9 -0.05752 
0.43E 30 2.4 
10.2 8.8 0.099 
0.99 112.0 -0.05925 
0.43E 30 2.5 
10.0 8.8 0.125 
0.99 112.1 -0.05859 
0.44E 30 2.5 
9.9 8.9 0.155 
0.98 112.2 -0.06016 
0.44E 30 2.6 
9.8 8.9 0.180 
0.98 112.3 -0.05941 











































































































































































































































































































































































































































































































































































































































































































































































S I GFAC X 
2.6 9.3 
0.52 94.6 
0.71E 30 4.9 
2.6 9.3 
0.52 94.8 
0.71E 30 4.9 
2 .7 9.3 
0.52 95.1 
0.71E 30 4.9 
2.7 9.3 
0.53 95.3 




2 .7 9.3 
0.54 95.8 






0.69E 30 5.1 
2.8 9.3 
0.55 96.5 
0.68E 30 5.1 
2.8 9.3 
0.55 96.7 
0.68E 30 5.1 
2.8 9.3 
0.56 96.9 
0.68E 30 5.1 
2.9 9.3 
0.56 97.2 
0.67E 30 5.1 
2.9 9.3 
0.56 97.4 
0.67E 30 5.2 
2.9 9.3 
0.57 97.6 
































































































































































































































































PHI  DOFF 








































































RNB I B W A  1 8 W B  
10.94 *** *** 
7.75 *** *** 
9.16 *** *** 
5.43 *** *** 
9.25 **a *** 
3*66 *** *** 
7.16 *** *** 
7.26 *** 
4.60 *** * *a  
5.88 *** *** 
5.92 .** *** 
4.20 *** *** 
4.95 +** *** 
3.55 *** *** 
6.01 *** *** 
4.46 *** *** 
3.67 *** 4** 
3.59 *** **r 
3.24 *** *** 

































































































































































8 W S ALGGH 
S IGPRE G OLGGH 
SIGFAC X 
6.0 9.4 2.783 
0.77 107.4 0.01560 
0.43E 30 5.4 
6.1 9.4 2.781 
0.77 107.5 0.01452 
0.42E 30 5.4 
6.2 9.4 2.727 
0.77 107.6 0.01316 
0.42E 30 5.3 
6.3 9.4 2.724 
0.78 107.7 0.01188 
0.41E 30 5.3 
6.4 9.4 2.708 
0.78 107.9 0.01011 
0.41E 30 5.3 
6.6 9.4 2.703 
0.78 108.0 0.00874 
0.41E 30 5.3 
6.7 9.4 2.696 
0.79 108.1 0.00724 
0.40E30 5.3 
6.8 9.3 2.689 
0.79 108.2 0.00566 
0.40E 30 5.3 
6.9 9.3 2.619 
0.80 108.4 0.00358 
0.39E 30 5.2 
7.0 9.3 2.609 
0.80 108.5 0.00182 
0.39E30 5.2 
7.2 9.3 2.598 
0.80 108.6 -0.00002 
0.39E 30 5.2 
7.3 9.3 2.586 
0.81 108.7 -0.00186 
0.38E 30 5.2 
7.5 9.3 2.560 
0.81 108.9 -0.00429 
0.38E 30 5.2 
7.6 9.3 2.497 
0.82 109.0 -0.00619 
0.37E30 5.1 
7.8 9 .3  2.480 
0.82 1C9.1 -0.00837 
0.37E30 5.1 
7.9 9.3 2.463 
0.82 109.2 -0.01053 
0.37E 30 5.1 
8.1 9.3 2.444 
0.83 109.3 -0.01286 
0.36E 30 5.1 
8.2 9.3 2.377 
0.83 109.4 -0.01483 
0.36E30 5.0 
8.4 9.3 2.355 
0.84 109.5 -0.01734 
0.35E 30 5.0 




























































































































































































































B W S ALGGH 
SIGPRE G OLGGH 
SIGFAC X 
8.6 9.3 2.319 
0.84 109.7 -0.02025 
0.35E 30 5.0 
8.8 9.3 2.249 
0.84 109.8 -0.02219 
0.35E30 4-9  
8.9 9.3 2.223 
0.85 109.9 -0.02481 
0.34E 30 4.9 
9.1 9.3 2.194 
0.85 110.0 -0.02759 
0.34E 30 4.9 
9.3 9.3 2.121 
0.86 110.1 -0.02969 
0.33E 30 4.8 
9.5 9.3 2.090 
0.86 110.2 -0.03750 
0.33E 30 4.8 
9.7 9.3 2.057 
0a86 110.3 -0,03536 
0.33E 30 4.8 
9.9 9.2 1.982 
0.87 110.4 -0.03733 
0.32E 30 4.7 
10.2 9.2 1.944 
0.87 110.5 -0.04041 
0.32E 30 4.7 
10.4 9.2 1.866 
0.88 110.6 -0.04248 
0.31E 30 4.6 
10.7 9.2 1.825 
0.88 110.7 -0,04552 
0.30E 30 4.6 
10.9 9.2 1.746 
0.89 110.8 -0.04741 
0.30E 30 4.5 
11.2 9.2 1.703 
0.90 110.9 -0.05037 
0.29E 30 4.5 
11.4 9.2 1.659 
0.90 111.0 -0.05329 
0.29E 30 4.5 
11.7 9.2 1.576 
0.91 111.1 -0.05511 
0.28E 30 4.4 
12.0 9.2 1.527 
0.91 111.2 -0.05813 
0.28E 30 4.4 
12.3 9.2 1.443 
0.91 111.3 -0005965 
0.28E 30 4.3 
12.6 9.2 1.392 
0.92 111.4 -0.06247 
0.27E 30 4.3 
12.9 9.2 1.309 
0.92 111.5 -0.06366 









































RNb LHWA IBWB 
2.39 **r *** 
2.66 *** *+$ 
2-13 *** *** 
2.91 8 8 
2.77 8 8 
2.39 8 8 
3.22 8 8 
1.32 4 4 
1.73 8 8 
3.33 8 8 
1.94 8 8 
1.09 8 8 
1.78 8 4 
2.23 8 4 
0.97 8 4 
1.98 8 12 
1.39 8 8 
1.55 8 8 









































DAY XSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
265.40381 -0.329 0.456 
0.944 0.890 
0.025 -0.011 
265.40451 -0.318 0.460 
0.947 0.887 
0.022 -0.013 
265.40520 -0.308 0.464 
0.951 0.885 
0.020 -0.015 
765.40590 -0.297 0.469 
0.955 0.883 
0.018 -0.017 
265.40659 -0.285 0.474 
0.959 0.881 
0.016 -0.019 
265.40729 -0.272 0.479 
0.962 0.877 
0.013 -0.021 
265.40798 -0.258 0.484 
0.965 0.874 
0.010 -0.023 
265.40868 -0.246 0.489 
0.969 0.872 
0.008 -0.025 
265.40937 -0.233 0.494 
0.972 0.869 
0.005 -0.027 
265.41006 -0.219 0.499 
01 975 0.866 
0.003 -0.029 
265.41C76 -0.206 0.504 
0.978 0.863 
0.000 -0.031 
265.41145 -0.192 0.509 
0.980 0.859 
-0.003 -0.033 
265.41215 -0.179 0.515 
0.983 0.856 
-0.006 -0.036 
265.41284 -0.166 0.520 
0.986 0.853 
-0.C09 -0.038 
265.41354 -0.152 0.525 
0.988 0.850 
-0.011 -0.040 
265.41423 -0.137 0.530 
0.990 0.847 
-0.014 -0.042 
265.41493 -0.122 0.535 
0.991 0.843 
-0.017 -0.044 
265.41562 -0.107 0.541 
0.993 0.839 
-0.021 -0.047 































































P H I  DOFF 





BW S ALGGH 
SIGPRE G DLGGH 
SIGFAC X 
13.3 9.1 1.224 
0.93 111.6 -0.06486 
0.26E 30 4.1 
13.6 9.1 1.168 
0.93 111.7 -0.06747 
0.26E30 4.1 
14.0 9.1 1.092 
0.94 111.7 -0.00861 
0.26E30 4.0 
14.3 9.1 1.034 
0.95 111.8 -0.07093 
0.25E 30 4.0 
14.7 9.1 0.950 
0.95 111.9 -0.07139 
0.25E 30 3.9 
15.1 9.1 0.865 
0.96 112.0 -0.07166 
0.25E30 3.8 
15.6 9.1 0.802 
0.97 112.1 -0.07363 
0.24E 30 3.8 
16.0 9.1 0.719 
0.98 112.2 -0.07346 
0.24E 30 3.7 
16.4 9.1 0.645 
0.99 112.2 -0.07345 
0.24E30 3.6 
16.9 9.0 0.581 
0.99 112.3 -0.07480 
0.24E 30 3.6 
17.4 9.0 0.498 
1 - 0 0  112.4 -0.07397 
0.23E 30 3.5 
18.0 9.0 0.425 
1.01 112.4 -0.07335 
0.23E 30 3.4 
18.5 9.0 0.361 
1.01 112.5 -0.07400 
0.23E 30 3.4 
19.0 9.0 0.286 
1.02 112.6 -0.07232 
0.22E 30 3.3 
19.6 9.0 0.217 





















RNB IBWA l 8 W H  
0.83 4 12 
1.11 12 12 
0.42 8 1 2  
0.96 8 4 
1.15 8 8 
0.15 12 4 
1.16 12 8 
0.60 8 12 
0.24 12 8 
1.05 16 12 
0.82 12 12 
0.51 12 16  
0.73 8 4 
0.21 12 12 
0.76 12 8 
0.43 16 20 
0.53 12 8 
0.31 12 12 
0.42 12 12  




















DAY XSIIT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
265.41701 -0.077 0.552 
0.996 0.032 
-0.027 -0.051 
265.41770 -0.060 0.558 
0.997 0.828 
-0.030 -0.053 
765.41 840 -0.044 0.564 
0.998 0.824 
-0.033 -0.056 
265.41909 -0.028 0.569 
0.998 0.820 
-0.036 -0.058 
265.41979 -0,011 0.575 
0.999 0.816 
-0.039 -0.060 
265.42048 0.006 0.581 
0.999 0.811 
-0,043 -0.062 
265.42118 0.024 0.588 
0.998 0.806 
-0.046 -0.064 
2650 42187 0.042 0.595 
0.997 0.801 
-0.030 -0.067 
265.42256 0.059 0.601 
0.996 0.796 
-0.053 -0.069 
265.h2326 0.077 0.608 
0.995 0.792 
-0.056 -0.071 
265.42395 0.096 0.615 
0.993 0.786 
-0.060 -0.073 
265.42465 0.117 0.622 
0.090 0.779 
-0.063 -0.076 
265.42534 0.137 0.630 
0.987 0.772 
-0.067 -0.078 
265.42604 0.157 0.638 
0.984 0.766 
-0.071 -0.080 
265.42673 0.178 0.645 
0.981 0.759 
-0.074 -0.083 
265.42743 0.198 0.653 
0.976 0.752 
-0.078 -0.085 
265.42812 0.219 0.661 
0.971 0.745 
-0.082 -0.088 
265.42812 0.219 0.661 
0.971 0.745 
-0.082 -0.088 



























































































































R W S ALGGH 
S I GPRE G DLGGH 
SIGFAC X 
23.0 8.9 -0.101 
1.07 112.9 -0.06089 
0.20E30 2.8 
23.8 8.9 -0.152 
1.08 112.9 -0.05594 
0.19E 30 2.6 
24.6 8.9 -0.201 
1.09 112.9 -0.05295 
0.19E 36 2.5 
25.5 8.8 -0.242 
1.11 113.0 -0.04943 
0.19E 30 2.4 
26.3 8.8 -0.281 
1.11 113.0 -0.04621 
O.18E 30 2.3 
27.2 8.8 -0.317 
1.13 113.0 -0.04286 
0.18E 30 2.2 
28.3 8.8 -0.349 
1.14 113.0 -0.03941 
0.17E 30 2.1 
29.3 8.8 -0.375 
1.16 113.0 -0.03593 
0.17E 30 2.0 
30.4 8.7 -0.374 
1.17 113.0 -0.03084 
0.17E 30 1.8 
31.4 8.7 -0.387 
1-18 113.0 -0,02762 
0.16E 30 1.7 
32.6 8.7 -0.396 
1.26 113.0 -0.02441 
0.16E 30 1.6 
34.0 8.7 -0.374 
1 -21  113.0 -0.01985 
O.16E 30 1.4 
35.4 8.6 -0.374 
1.22 112.9 -0.01709 
O.15E 30 1.3 
36.7 8.6 -0,335 
1.24 112.9 -0.01325 
O.15E 30 1.1 
38.1 8.6 -0.320 
1.25 112.9 -0.01097 
0.15E30 1.0 
39.6 8.5 -0.270 
1.27 112.8 -0.00789 
0.15E 30 0.8 
41.4 8.5 -0.248 
1 2 9  112.7 -0.00410 
0.15E 30 0.7 
41.4 8'5 -0.248 
1.29 112.7 -0.00610 
0.15E 30 0.7 
43.2 8.5 -0.184 
1.31 112.7 -0.00380 
0.14E 30 0.5 
REFA REFB PNA RNB IBWA IBdB RWNA BWNB PAGE Y H  
3.79 2.24 0.70 0.42 12 12 0.522 0.522 
DAY XSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
265.42951 0.262 0.676 
0.959 0.731 
-0.090 -0. 092 
265.43020 0.283 0.684 
0.954 0.724 
-0 .C94 -0.095 
265.43090 0.304 0.692 
0.947 0.715 
-0.098 -0.097 
265.43159 0.327 0.701 
0.938 0.706 
-0.102 -0.100 
265.43229 0.349 0.709 
0.929 0.697 
-0.106 -0.102 
265.43298 0.371 0.717 
0.920 0.688 
-0.110 -0.104 
265.43368 0.394 0.726 
0.911 0.679 
-0.114 -0.107 
265.43437 0.417 0.735 
0.900 0.668 
-0.118 -0.109 










































































































BW S ALGGH 
SIGPRE G DLGGH 
S IGFAC X 
44.9 8.5 -0.114 
1.32 112.6 -0.00196 
0.14E 30 0.3 
46.7 8.4 -0.019 
1.34 112.5 -0.00056 
0.14E30 0.1 
48.7 8.4 0.041 
1.36 112.3 0.00045 
0.14E 30 -0.1 
51.1 8.4 0.084 
1.38 112.1 0.00071 
0.13E 30 -0.2 
53.4 8.3 0.172 
1.41 111.8 0.00103 
0.13E 30 -0.4 
55.7 8.3 0.219 
1.43 111.6 0.00087 
0.13E 30 -0.5 
58.0 8.3 0.311 
1.45 111.4 0.00070 
O.1ZE 30 -0.7 
60.6 8.2 0.361 
1.47 111.1 0.00021 
0.12E 30 -0.8 
63.6 8.2 0.458 
1.50 110.7 -0.00045 
0.12E 30 -1.0 
66.6 8.2 0.555 
1.52 110.3 -0.00126 
0.11E 30 -1.2 
69.6 8.2 0.650 
1 5 4  110.0 -0.00209 
O o l l E  30 -1.4 
72.5 8.1 0.746 
1.57 109.6 -0.00303 
O.llE 30 -1.6 
75.9 8.1 0.841 
1.59 109.1 -0.00406 
O.llE 30 -1.8 
79.7 8.0 0.932 
1.62 108.6 -0.00504 
O e l l E  30 -2.0 
83.4 8.0 1.022 
1.65 108.0 -0.00601 
0.10E 30 -2.2 
87.2 8.0 1.106 
1.68 107.5 -0.00679 
0.10E 30 -2.4 
90.9 7.9 1.235 
1.71 106.9 -0.00780 
0.10E 30 -2.7 
95.1 7.9 1.265 
1.73 106.3 -0.00805 
0.99E 29 -2.8 
99.5 7.9 1.340 
1.76 105.4 -0.00859 
0.98E 29 -3.0 
REFA REF0 RMA RNB IBMA I8HB BWEIA RUN8 PAGF 99 
****** ****** ****** ****** 20 20 0.446 0.446 
****** ****** *a**** ****** 32 24 0.685 0.514 
****** *****a *a**** ****** 32 24 0.657 0.492 
****** ****** ****** ****** 40 32 0.783 0.627 






































































































































































































































































































































































































































































































































































































































































































































DAY XSAT XSPEC 
V F A T  VZPFC . - . . . . - . - -
ZSAT ZSPEC 


































































































0.82E 29  -4.0 
176.1 7.3 
2.21 14.4 
O.82E 29 -3.9 
164.0 7.3 
2.15 131.4 - 
ALGGH 
OLGGH 
REFB RNA RNB IBNA lBW8 RHNA RWNB PAGE 101 
**$*** ****a*  *a**** 108 84 0.615 P.478 
****** ****** ****** 112 48 0.637 0.273 
78.44 2.28 3.81 48 52 0.293 0.317 
DAY XSAT XSPEC 
YSAT YSPEC 
tSAT ZSPEC 
265.47395 0.659 0.822 
-0.741 -0-559 
-0.100 -0.089 
265.47465 0.638 0.813 
-0.761 -0.575 
-0.095 -0.086 
265.47534 0.617 0.803 
-0.781 -0.590 
-0.090 -0.083 
265.47604 0.595 0.794 
-0.798 -0.603 
-0.086 -0.080 
265.47673 0,574 0.785 
-0.813 -0.614 
-0.081 -0.076 
265.47743 0.552 0.775 
-0.827 -0.626 
-0.076 -0.073 
2f 5.47812 0.531 0.766 
-0.842 -0.638 
-0.072 -0.070 
265.47881 0.510 0.757 
-0.857 -0.649 
-0.067 -0.067 
265.47951 0.489 0.749 
-0 -869 -0.660 
-0.063 -0.064 
265.48020 0.468 0.740 
-0.880 -0.669 
-0.058 -0.06 1 
265.48090 0.447 0.732 
-0.891 -0.679 
-0.053 -0.058 
265.48090 0.447 0.732 
-0.891 -0.679 
-0.053 -0.058 
265.68159 0.426 0.724 
-0.902 -0.688 
-0. 049 -00055 
265.48229 0.405 0.715 
-0.913 -0.697 
-0.044 -0.052 
265.48298 0.385 0.707 
-0.922 -0.706 
-0.040 -0.050 
265.48368 0.366 0.699 
-0.929 -0.713 
-0.036 -0.047 































































































































8W S ALGGH 
SIGPRE G OLGGH 
SIGFAC X 
93.1 7.5 1.755 
1.75 104.3 -0.00957 
OrlOE 30 -4.2 
89.3 7.5 1.755 
1.73 104.0 -0.01033 
O.llE 30 -4.1 
85.5 7.6 1.756 
1.70 103.7 -0.01114 
0.l lE 30 -4.0 
82.0 7.6 1.750 
1.68 103.6 -6.01179 
0 . l lE  30 -3.9 
78.9 7.6 1.743 
1.65 103.5 -0.01240 
O.12E 30 -3.8 
75.8 7.6 1.783 
1.63 103.4 -0.01338 
0.12E 30 -3.8 
72.7 7.6 1.777 
1.61 103.3 -0.01403 
0.12E 30 -3.7 
69.6 7.7 1.771 
1.58 103.2 -0.01469 
0.13E 30 -3.6 
66.8 7.7 1.759 
1.56 103.2 -0.01515 
0.13E 30 -3.5 
64.3 7.7 1.743 
1.54 103.2 -0.01552 
0.13E 30 -3.4 
61.8 7.7 1.776 
1.52 103.3 -0.01618 
0.14E 30 -3.4 
61.8 7.7 1.776 
1.52 103 - 3  -0.01618 
0.14E 30 -3.4 
59.4 7.8 1.759 
1.50 103.3 -0.01647 
0014E 30 -3.3 
56.9 7.8 1.742 
1.48 103.3 -0.01669 
0.14E 30 -3.2 
54.7 7.8 1.716 
1.46 103.4 -0.01659 
0.14E 30 -3.1 
52.8 7.8 1.743 
1.44 103.5 -0101687 
0.14E 30 -3.1 
36.6 8.0 1.295 
1.29 104.5 -0.00611 
0.18E 30 -2.1 
35.4 8.1 1.166 
1.28 104.7 -0.00381 
O.18E 30 -1.9 
34.3 8.1 1.102 
1.27 104.8 -0.00197 






























































































































































































































































































































































































































































































































































0 W S ALGGH 
SIGPRE G DLGGH 
S IGFAC X 
12.7 8.6 C.159 
0.98 109.8 -0.03339 
0.33E 30 1.2 
12.4 8.6 0.191 
0.98 109.9 -0.03531 
0.33E 30 1.3 
12.2 8.6 0.225 
0.98 110.0 -0.03705 
0.33F30 1.4 
11.9 8.7 0.244 
0.97 110.1 -0.03605 
0.34E 30 1.4 
11.7 8.7 0.280 
0.97 110.2 -0.03755 
0.34E30 1.5 
11.5 8.7 0.318 
0.96 110.3 -0.03888 
0.35E 30 1.6 
11.2 8.7 0.336 
0.96 110.4 -0.03775 
0.35E 30 1.6 
11.0 8.7 0.375 
0.96 110.5 -0.03889 
0.35E 30 1.7 
10.8 8.7 0.393 
0.95 110.6 -0.03764 
0.36E30 1.7 
10.6 8.7 0.429 
0.95 110.8 -0.03834 
0.36E30 1.8 
10.4 8.7 0.445 
0.95 110.9 -0.03713 
0.37E 30 1.8 
10.2 8.7 0.485 
0.94 111.0 -0.03791 
0.37E 30 1.9 
10.0 8.7 0.501 
0.94 111.1 -0.03660 
0.37E 30 1.9 
9.9 8.8 0.542 
0.94 111.2 -0.03726 
0.38E 30 2.0 
REFA REF0 RNA RNB I 8 w A  I B N H  
4.33 1.41 1.51 2.59 8 8 
7 -09  4.58 2.79 1.62 8 4 
6.32 6.84 2.26 2.45 4 8 
4.23 5.05 1.53 1.83 4 8 
4.26 3.07 1.56 1.13 4 12 
****** ****** ****** ****** 8 4 
****** ****** ****** ****** 8 8 
****** ****** ****** ****** 4 4 
****** ****** ****** ****** 8 12 
****** ****** ****** ****** 12 20 
****** ****** ****** ****** 8 8 
****** ****** *****+ +***a* 12 16 
****** We*** ****** ****** 8 8 
****** ****** ****** ****** 4 4 































































































































































































































































































































































































































DAY XSAT XSPFC 
YSAT YSPEC 
ZSAT ZSPEC 
312.92499 -0.603 0.384 
-0.793 -0.894 
0.081 0.231 
312.92638 -0.610 0.379 
-0.788 -0.896 
0.079 0.231 
312.92777 -0.618 0.373 
-0.782 -0.898 
0.077 0.231 
312.92916 -0.626 0.368 
-0.776 -0.901 
0.075 0.231 
312.93055 -0.634 0.362 
-0.770 -0.903 
0.073 0.231 
312.93194 -0.643 0.355 
-0.762 -0.906 
0.071 0.231 
312.93333 -0. 652 0.348 
-0.755 -0.909 
0.069 0.231 
312.93472 -0.661 0.341 
-0.748 -0.911 
0.067 0.231 
312.93611 -0.669 0.335 
-00741 -0.914 
0.064 0.231 
312.93750 -0.677 C.329 
-0.734 -0.916 
0.062 0.231 
312.93888 -0,685 0.323 
-0.726 -0.918 
0.060 0.231 
312.94027 -0.693 0.316 
-0.719 -0.920 
0.057 0.232 
312.94583 -0.726 0.289 
-0.686 -0.929 
0.048 0.232 
3 12.94722 -0.734 0.282 
-0.677 -0.931 
0.045 0.232 
312.94861 -0.743 0.274 
-0.668 -0.933 
0.043 0.232 
312.94999 -0.752 0.265 
-0.657 -0.936 
0.040 0,232 























































































































1 0 1 ~ 6 0  
88.01 
BW S ALGGH 
SIGPRE G OLGGH 
S IGFAC X 
5.2 9.1 1.111 
0.81 123.3 -0.01556 
0.63E 30 3.9 
5.2 9.1 1.098 
0.80 123.3 -0.01421 
0.62E30 3.8 
5.1 9.1 1.083 
0.80 123.3 -0.01294 
0.62E 30 3.7 
5.1 9.0 1.067 
0.79 123.3 -0.01173 
0.61E 30 3.6 
5.1 9.0 1.049 
0.78 123.3 -0.01057 
0.60E 30 3.5 
5.0 9.0 1.031 
0.77 123.3 -0.00946 
0.59E 30 3.4 
5.0 9.0 1.011 
0.76 123.3 -0.00843 
0.58E 30 3.3 
4.9 9.0 0.990 
0.75 123.3-0.00744 
0.58E30 3.2 
4.9 9.0 0.968 
0.74 123.3 -0.00652 
0.57E 30 3.1 
4.8 8.9 0.945 
0.73 123.3 -0.00567 
0.56E 30 3.0 
4.8 8.9 0.920 
0.72 123.3 -0.00487 
O.55E30 2.9 
4.7 8.9 0.895 
0.71 123.3 -0.00414 
0.54E 30 2.8 
4.4 8.8 0.751 
0.66 123.3 -0.00174 
0.50E 30 2.3 
4.3 8.8 0.723 
0.65 123.2 -0.00129 
0.49E 30 2.2 
4.2 8.8 0.692 
0.63 123.2 -0.00093 
0.49E 30  2.1 
4.1 8.8 0.660 
0.61 123.2 -0.00061 
0.48E 30 2.0 
4.0 8.7 0.595 
0.59 123.2 -0.00033 
0.47E 30 1.8 
3.8 8.7 0.564 
0.57 123.1 -0.00010 
0.46E 30 1.7 
3.7 8.7 0.497 
0.55 123.1 0.00006 
0.45E30 1.5 
REF6 RNA 















































































0 AY XSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
312.95555 -0.787 0.232 
-0.616 -0.944 
0.02R 0.233 
312.q5694 -0.796 0.223 
-0.605 -0.946 
0.025 0.233 
312.95833 -0.804 0.215 
-0.594 -0.948 
0.022 0.233 
312.95972 -0.813 0.206 
-0.582 -0.950 
0.019 0.233 
312.Q6111 -0.822 0.197 
-0.570 -0.952 
0.016 0.234 





















85.05 7 0 
102.08 
89.23 
B W S 
SIGPRE G 
S IGFAC X 
3.5 8.7 
0.53 123.1 
0.44E 30 1.4 
3.4 8.6 
0.51 123.0 
0.43E 30 1.3 
3.2 8.6 
0.49 123.0 
0.42E 30 1.1 
3.0 8.6 
0.46 122.9 






0.40E 30 0.6 
ALGGH REFA REFB RNA RNB IBWA IBwLi 8WNA RUN0 PAGE 107 
DLGGH 

DAY XSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
313. 1597 -0.921 -0.290 
0.331 0.941 
-0.193 -0.175 
313. 1736 -0.901 -0.268 
0.387 C.948 
-0.199 -0.175 
713. 1875 -0.869 -0.243 
0.444 0.954 
-0.203 -0.174 
313. 2013 -0.838 -0.218 
0.501 0.960 
-0.208 -0.173 
313. 2152 -0.800 -0.191 
0.557 0.966 
-0.211 -0.171 
313. 2291 -0.755 -0.162 
0.614 0.971 
-0.214 -0.168 
313. 2430 -0.711 -0.132 
0.670 0.977 
-0.216 -0.166 
313. 2569 -0.652 -0.096 
0.721 0.981 
-0.215 -0. 162 
313. 2847 -0.528 -0.019 
0.818 0.987 
-0.212 -0.153 
313. 2986 -0.457 0.025 
0.859 0.988 
-0.208 -0.147 
313. 9027 0.972 0.988 
-0.162 0.043 
0.171 0.148 
313. 9166 0.968 0.988 
-0.181 0.032 
0.174 0.150 
313. 9305 0.963 0.988 
-0.200 0.021 
0.177 0.152 
313. 9444 0.959 0.988 
-0.219 0.011 
0.179 0.154 
313. 9583 0.954 0.988 
-0.237 0.001 
0.181 0.155 
313.10486 0.918 0.985 
-0.347 -0.061 
0.193 0.165 
313.10624 0.912 0.984 
-0.362 -0 -069 
0.194 0.166 
313.10763 4.906 0.983 
-0.376 -0.077 
0.196 0.167 






















































































BU S AL GGH 
SIGPRE G OLGGH 
SIGFAC X 
2.8 8.2 -0.354 
0.15 117.6 -0.00048 
0.10E 30 -1.1 
4.4 8.2 -0.431 
0.23 117.3 -0.00085 
O.lOE 30 -1.3 
6.9 8.1 -0.550 
0.31 116.8 -0.00141 
0.96E 29 -1.6 
9.5 8.1 -0.676 
0.38 116.4 -0.00199 
0.92E 29 -1.9 
12.7 8.0 -0.R11 
0.46 115.8 -0.00259 
O.88E 29 -2.2 
16.7 8.0 -0.958 
0.55 115.1 -0.00303 
0.85E 29 -2.5 
20.7 7.9 -1.113 
0.63 114.4 -0.00302 
0.82E 29 -2.8 
26.9 7.8 -1.241 
0.73 113.5 -0.00183 
0.80E 29 -3.0 
40.8 7.7 -1.487 
0.93 111.5 0.00852 
0.75E 29 -3.4 
49.8 7.7 -1.529 
1.04 110.2 0.02335 
0.74E 29 -3.5 
34.0 9.3 -1.572 
1.42 107.7 0.00247 
0.30E 30 4.7 
32.8 9.3 -1.650 
1.41 107.9 0.00277 
0.31E30 4.9 
31.6 9.3 -1.730 
1.40 108.1 0.00310 
0.32E 30 5.1 
30.5 9.3 -1.775 
1.39 108.3 0.00336 
0.32E30 5.2 
29.4 9.4 -1.856 
1.38 108.5 0.00370 
0.33E 30  5.4 
23.8 9.5 -2.181 
1.33 109.7 0.00564 
REFA REFB RNA RNB 
4.14 ****** 3.16 ****** 
3.90 ***$** 1.86 ****** 
3.31 ****** 1.14 ****a* 
22.90 12.23 6.16 3.29 
35.53 33.00 7.68 7.13 
58.05 45.44 10.12 7.92 
79.42 48.43 11.79 7.19 
84.01 43.48 10.59 5.48 
****** 45.17 **a*** 4.30 
82.57 42.99 6.90 3.59 
47.15 28.42 9.50 5.73 
38.74 21.89 8.09 4.57 
31.31 18.16 6.77 3.93 
27.01 21.02 6.04 4.71 
17.98 17.90 4.12 4.10 
3.88 14.20 1.07 3.92 
1.33 13.56 0.38 3.86 
2.02 7.13 0.59 2.09 
3.39 14.68 1.01 4.35 
I BWA 
*** 
DAY XSAT XSPEC 
YSAT YSPEC 
ZSAT ZSPEC 
313.11041 0.894 0.981 
-0.402 -0.092 
0.198 0.169 
313.11180 0.888 0.980 
-0.4 15 -0.099 
0.200 0.171 
313.97291 -0.771 C.003 
0.609 0.988 
-0.180 -0.158 
313.97430 -0.734 0.024 
0.650 0.987 
-0.186 -0.160 
313.97569 -0.697 0.045 
0.691 0.986 
-0.192 -0.162 
313.97708 -0.650 0.070 
0.730 0.984 
-0.197 -0.163 
3 13.97847 -0.603 Or095 
0.769 0.981 
-0.202 -0.164 
313.97986 -0.550 0.122 
0.806 C.978 
-0.207 -0.165 
313.98124 -0.491 0.151 
0.841 0.974 
-0.210 -0.165 
313.98263 -0.433 01 180 
0.876 0.970 
-0.214 -0.165 
313.98402 -0.363 0.214 
0.902 0.962 
-0.215 -0.163 
T13.98472 -0.329 0.232 
0.915 0.959 
-0.215 -0.162 
313.98611 -0.259 0.266 
0.941 0.951 
-0.216 -0.160 
313.99444 0.231 0.533 
0.949 0.834 
-0.186 -0. 126 

































































8 W S ALGGH 
SIGPRE G DLGGH 
SIGFAC X 
21.2 9.6 -2.377 
1.30 110.3 0.00686 
0.43E 30 6.5 
20.6 9.6 -2.425 
1-30 110.5 0.00714 
0.43E 30 6.6 
6.3 8.2 -0.458 
0.34 115.6 -0.00138 
O.12€ 30 -1.3 
8.1 8.1 -0.543 
0.40 115.4 -0.00180 
OollE 30 -1.5 
9.9 8.1 -0.631 
0.46 115.3 -0.00215 
O.llE 30 -1.7 
12.6 8.1 -0.727 
0.52 114.9 -0.00246 
0.1OE 30 -1.9 
15.3 8.0 -0,863 
0.58 114.6 -0.00261 
0.98E 29 -2.2 
18.8 8.0 -1.008 
0.65 114.1 -0.00233 
0.93E 29 -2.5 
23.0 7.9 -1,160 
0.72 113.5 -0.00112 
0.90E 29 -2.8 
27.1 7.9 -1.225 
0.80 112.9 0.00154 
0.87E 29 -2.9 
33-5 7.8 -1.327 
0.89 112.1 0.00731 
0.84E 29 -3.1 
36.6 7.8 -1.374 
0.93 111.6 0.01160 
0.83E 29 -3.2 
43.0 7.7 -1.422 
1.02 110.8 0.02499 
O.8OE 29 -3.4 
106.4 7.5 2.914 
1.63 102.6 0.02522 
O.73E 29 -4.2 
128.8 7.4 2.918 
1.80 99.4 -0.04553 
0.74E 29 -4.1 
REFA REFR RNA PNB 
6.81 11.84 2.08 3.61 
5.64 6.03 1.76 1.88 
****** 4.66 ****** 1. 74 
****** 9.10 ****** 2.80 
41.65 17.01 10.67 4.36 
63.31 26.83 13.76 5.83 
63.59 36.46 12.02 6.89 
61.95 48.25 10.03 7.81 
51.46 46.37 7.33 6.61 
42.17 39.37 5-20 4.85 
43.52 +***** 4.73 ***+*+ 
45.90 48.81 4.70 4.99 
30.17 27.71 2.76 2.53 
****** ****** ****** ****** 
****** ****** ****** ****** 
0 WNA 
***** 




D A Y  XSAT XSPEC 
YSAT VSPEC 
ZSAT ZSPEC 

























































































































B W S ALGGH 
SIGPRE G DLGGH 
S IGFAC X 
119.0 7.9 0.861 
1.92 75.8 -0.00019 
O.l lE 30 -2.8 
112.4 8.0 0.732 
1.89 68.2 -0.00006 
0.12E 30 -2.4 
106.1 8.1 0.578 
1.86 115.9 -0.00002 
0.12E 30 -1.9 
40.4 9.0 -1.195 
1.46 108.9 0.00231 
0.24E 30 3.5 
38.7 9.1 -1.275 
1.45 109.0 0.00265 
0.25E 30 3.7 
36.9 9.1 -1.356 
1.44 109.2 0.00300 
O.26E 30 3.9 
27.9 9.3 -1.876 
1.36 110.2 0.00569 
0.33E30 5.1 
27.4 9.3 -1.920 
1.35 110.3 0.00591 
0.33E 30 5.2 
26.5 9.4 -1.969 
1.34 110.5 0.00622 
0.34E 30 5.3 
25.6 9.4 -2.019 
1.33 110.7 0.00651 
0.35E 30 5.4 
24.7 9.4 -2.109 
1.33 110.8 0.00697 
0.35E 30 5.6 
23.9 9.4 -2.158 
1.32 111.0 0.00724 
0.36E 30 5.7 
23.1 9.4 -2.211 
1.31 111.1 0-00757 
0.37E30 5.8 
22.4 9.5 -2.260 
1.30 111.3 0.00781 































































S I G F A C  

























PLW I C 








UPLSVf ' l  
NGTE: AN ALL-ZEROS ENTRY I N  T H E  POLARIMETRY DATA I N D I C A T E S  ONLY THAT NU O A r A  WAS TAKEN FOR THAT FRAME. 









































































































































































































































































XKD- 5 6  L O  SEPTEMdER 1 9 6 7  DAY NO. 2 6 2  
FRA l rE  NU. 3 7  
----------- 
FDAY 1 0 .55069  1 
OOF F 1 -136 .  I 
RW 1 31.2 I 
P H I  1 6 6 . 6  I 
A L T  1 1 3 8 s .  I 
V E L  1 1 5 2 C .  I 
SIGPRE 1 1.00 1 
S l b F A C  I C.11E 3 C I  
P S I  I -84.8 I 
THE r A  I 9 3 . C  1 
XSAT 1 -C.230 I 
YSAT 1 0.905 1 
ZSAT I 1 1 1  I 
XSPEC I 0.383 I 
YSPEC 1 0.919 1 
ZSPEC I -0.C91 I 
REFA 1 35.4 1 
IBWA 1 26. 1 
R E F 0  1 3 2 . 5  1 
I RWB 1 20 .  I 
G 1 112.9 I 
X 1 - 1 . 7  1 
0 1 1 9 9 3 .  1 
RNA 1 4.5 1 
RNR 1 3.9 I 
BWNA I C.83 I 
BUN8 1 0.64 1 
A L b b H  1 -0.52 1 
DLGQh 1 C.0223 1 




P L W I D  









NOTE: A& ALL-ZERUS ENTRY I A  THE POLAKIf4ETRY D A T A  I N D I C A T E S  ONLY THAT NU DATA WAS TAKEN FUR THAT FRAME, 


































































































































































































































































































































































































































































































































































































XR D- 58 2 1  SEPTEMBER 1967 DAY NU. 263 
FRAME NO. 2 1 L 2 23 24 25 26 27 28 29 30 
----------- ----------- ----------- ----,------ ----------- ----------- ----------- ----------- ----------- 
FOAY I '2.51250 I 0.51389 I 0.51528 I 0.51667 I 0.51806 I 0.51944 I 0.52083 I 0.52222 1 0.52361 1 0.52500 1 
DOFF I- 120. 1-119. 1-119. 1-118. 1-118. 1-119. 1-120. 1 -  123. 1- 126. 1-132. I 
B U 1 4 3 . 7  1 4 8 . 2  1 5 4 . 2  1 60.3 I 67.3 1 75.3 I 83.2 1 93.1 I 102.9 I 113.1 
1 5 5 . 4  1 5 3 . 7  1 5 1 . 8  
I 
PHI I 5E.6 1 57.2 1 49.7 I 47.6 1 4 5 . 2  1 4 2 . 8  1 40.1 I 
ALT 11382. 11319. 1 12 62. 11205. 11152. 11103. 11054. 1 10 16. 1 977. I 945. I 
VEL 11522. 11542. (1562. 11582. 11601. 116 18. 11636. 11651. 11666. I 1678. I 
SlbPRE 1 1.21 1 1.26 I 1.32 I 1 -38  I 1-45 I 1.52 I 1-59  I 1.66 I 3 I 1 -81  I 
SIGFAC I O.l lE 301 0 - l l E  301 O.llE 301 O.1OE 301 0.97E 291 0e94E 291 O.91E 29) 0.89E 291 0.86E 29) 0.84E 291 
PSI 1 -137.8 I -87.6 r -87.6 I -87.6 I -87.7 1 -87.9 1 -88.1 I -88.7 I -89.3 1 -90.2 I 
THETA 1 9 1 . 4  1 9 2 . 0  1 9 2 . 7  1 9 3 . 3  1 94.1 1 94.9 1 9 5 . 7  1 9 6 . 6  1 9 7 . 5  1 9 8 . 4  1 
XSAT 1 0.026 1 0.080 1 0.138 1 0.197 1 0.257 1 0.319 1 0.381 I 0.445 ( 0.508 1 0.569 1 
YSAT I C.991 I 0.589 1 0.979 1 0.968 1 0.952 1 0.931 1 0.909 1 0.874 1 0.839 ( 0.798 1 
ZSAT I -0.119 1 -0.127 1 -0.135 1 -0-144 1 -0.152 1 -0.159 1 -0.167 1 -0.173 1 -0.179 1 -0.184 I 
XSPEC 1 C.525 1 0.547 I 0.572 I 0.597 I 0.623 I 0.650 I 0.677 I 0.707 1 0.738 1 0.766 1 
YSPEC I C.844 1 0.830 1 0.812 1 0.793 1 0.772 1 0.748 1 0.724 1 0.691 1 0.658 1 0.622 1 
ZSPEC I - C . l O l  1 -0.107 1 -0.113 1 -0.118 1 -0.123 1 -0.120 I -0.133 I -0.137 I -0.141 1 -0.144 1 
REFA 1 44.9 1 37.3 1 32.5 1 30.5 1 33.6 1 25.1 1 19.1 1 12.5 I I l . 0  ( 1 6 . 0  1 
IBWA 1 34. 1 34. 1 22. 1 20. I 18. I 18. 1 30. 1 52. 1 90. I 100. 1 
REF5 ( 3 F . O  1 4 7 . 5  1 4 4 . 3  / 55.5 1 5 3 . 9  1 4 8 . 1  1 4 1 - 8  1 4 3 . 4  1 3 9 . 0  1 3 3 . 1  I 
IMWB 1 28. 1 24. 1 26. I 22. 1 18. 1 14. I 20. I 48. 1 56. I 88. 
1 110.9 1 110.4 1 109.8 
1 
G I 111.2 I 109.0 I 108.1 1 107.2 I 105.7 1 104.3 1 102.6 I 
X I -C.8 I -1.1 1 - 1 . 5  1 - 1 . 9  1 - 2 . 3  1 - 2 . 7  1 - 3 . 0  1 - 3 . 2  1 - 3 - 5  ( - 3 . 8  I 
0 I l 8 3 t .  11743. 11646. 11556. (1467. 11383. 11306. 11229. ( 1  164. 11104, I 
RNA 1 4 . 6  3 . 6  1 2.9 f 2.5 1 2.5 I 1.8 I 1 3  I 0.8 I 0.6 1 0.9 I 
K I ~ B  I 4.0 1 4.5 1 3.9 1 4.5 1 4.1 I 3.4 1 2.8 1 2.7 1 2.3 I 1.8 I 
BWNA 1 0.78 1 0.71 1 0.41 1 0.33 1 0.27 I 0.2.4 1 0.36 1 0.56 ( 0.87 1 0.88 ( 
BUN0 1 C.64 I 0.50 I 0.48 I 0.37 I 0.27 I 0.19 1 0.24 I 0.52 I 0.54 1 0.78 1 
ALtGH 1 0.07 I 0.19 1 0-41 I 0.69 I 1 - 0 1  I 1.35 I 1.61 I 1.79 1 1.94 1 2 -04  1 
DLGbH 1 C.42198 I 0.0252 1 0.0289 1 0.0277 1 0.0211 1 0.0103 1 -0.0007 1 -0.0112 1 -0.0172 1 -0.0199 1 
PCLARIMETRY C A I A  













NUTE: AN ALL-ZERUS EIvTRY I &  THE POLARIMTRY OATA INDICATES ONLY THAT NO OATA WAS TAKEN FOR THAT FRAME, 
DUE USUALLY To THE A.@SENCE OF A CLEAR SIGNAL OR* OCCASIDNALLYt TO AN OBVIOUS PLOTTER ERROR. 
PAGE 6 
XRO-58 2 1  SEPTEMSER 1967 DAY NU. 263 
FRAME NO. 3 1 32 33 34 
----------- ----------- ----------- ----------- 
FUAY I C.52639 1 0.52778 1 0.52917 1 0.53056 1 
DUFF I-14C. 1-148. 1-160. 1-173. I 
BW I 123.8 I 134.5 1 143.9 1 153.4 1 
P h I  I 37.4 1 34.6 1 31.5 1 28.4 I 
ALT I 918. 1 892. I 880. 1 867. I 
VE L ('1689. 11699. 11704. 1 1709. I 
SIGPRE 1 1.88 / 1.95 1 2 - 0 1  1 2.06 1 
SIGFAC I 0.B3E 291 0.81E 291 0.80E 291 0.79E 291 
P S I  1 -91.4 1 -92.5 1 -94.6 I -96.7 1 
THETA 1 99.4 1 100.4 1 101.3 1 102.1 I 
XSAT I C.628 I 0.686 1 0.736 1 0.786 1 
YSAT 1 C.750 I 0.702 1 0.642 1 0.582 1 
ZSAT 1 -0.188 1 -0.192 1 -0.193 1 -0.194 1 
XSPEC I C.797 1 0.827 1 0.854 1 0.881 I 
YSPEC I 0.582 I 0.542 I 0.494 I 0.445 I 
ZSPEC I -0.L47 1 -0.149 1 -0.149 1 -0.149 1 
REFA I 14.2 I 16.1 1 24.8 1 19.8 I 
IBWA I 88. I 84. 1 94. I 100. 1 
REFB I 4C.9 1 29.9 1 4 3 . 6  1 4 8 . 7  I 
IaWB 1 86. 1 102. 1 86. I 120. I 
G I 1C0.5 I 98.4 1 95.6 1 92.7 1 
X 1 - 4 . 0  1 - 4 . 2  1 - 4 . 1  1 -4.1 1 
0 11049. 11OOb. 1 966. 1 938. 1 
RNA I C.7 1 0.8 1 1.2 1 0.9 I 
RhB 1 2.2 I 1.5 I 2.1 1 2.3 I 
BWNA I C.71 1 0.62 1 0.65 1 0.65 1 
BWNB I C.69 I 0.76 I 0.60 I 0.78 I 
ALGGH 1 2.04 I 2.01 1 1.83 1 1.70 1 















NLITE: AN ALL-ZEROS ENTRY I h  THE PLiLARlHETKY DATA INDICATES UNLY THAT NO DATA WAS TAKEN FOR THAT FRAME, 


































22 SEPTEMBER 1967  DAY NO. 264  
11  12 13 l.4 15  10 1 7  18 1 9  2 0 
_____---___ ----------- ----------- ----------- ----------- ----------- ----------- ----------- --------_-- _-_________ 
I C.40729 1 0.40799 I 0.40868 1 0.40937 1 0.41007 1 0.41076 1 0.41146 1 0.41215 1 0.41285 1 0.41354 1 
1 -51. 1 -52. 1 -53. 1 -54. 1 -55. 1 -56. 1 -57. I -58. 1 -59. I -60. 
1 4.0 1 4.0 1 4.1 I I 3.8 I 3 .  a I 3.9 I 4.1 I 4.2 I 4.3 I 4.3 
I 81.3 I 81.2 
I 
1 82.3 1 82.1 1 82.0 1 81.8 1 81.7 1 81.5 I 81.0 I 80.9 I 
(465C. 14622. 14594. 14565. 14536. 14507. I 4478. 14449. 14420. 14390. 1 
1 845. 1 850. 1 854. 1 858. 1 862. 1 866. 1 871. 1 875. 1 879. I 883. I 
( C.55 1 0.55 1 0.55 1 0.56 1 0.56 1 0.57 1 0.57 1 0.58 1 0.59 1 0.59 1 
( 0.47E 301 0.47E 301 0.47E 301  O.46E 3 0 1  0.46E 301 0.45E 301 0.45E 301 0.45E 3 0 1  0.44E 301 0.44E 3 0 )  
1-103.7 1-103.5 1-103.2 1-103.0 1-102.8 1-102.5 1-102.3 1-102-1 1-101.9 1-101.6 I 
I 84.5 I 84.4 I 84.4 I 84.4 I 84.4 I 84.4 1 8 4 . 4  1 8 4 . 4  1 8 4 . 4  1 8 4 . 4  I 
I -C.839 I -0.836 I -0.832 1 -0.829 ( - 0 . 8 2 5  1 -0.821 1 -0.817 I -0.814 I -0.810 I - 0 . 8 0 6  1 
1 0.533 1 0.539 I 0.545 I 0.550 I 0.556 I 0.561 I 0.567 I 0.57) P 0.578 ) 0.584 1 
C.108 1 0.107 1 0.106 1 0.105 1 0.103 1 0.102 1 0.101 1 0.100 1 0.099 ) 0.097 1 
1 0.167 1 0.169 1 0.171 I 0.174 1 0.176 I 0.179 I 0.181 I 0.184 1 0.187 I 0.189 1 
I C.971 1 0.971 1 0.972 I 0.972 I 0.972 I 0.972 I 0.972 1 0.973 1 0.973 1 0.973 ( 
1 C.168 1 0.164 I 0.161 I 0.157 I 0.153 I 0.150 I 0.146 I 0.142 1 0.139 1 0.135 1 
1 34.6 1 3 0 . 8  ( 2 7 . 4  1 3 0 . 8  1 3 1 . 4  I 29.1 1 31.7 I 26.8 I 33.8 I 1 286:8 1 8. I 8. I 8. I 8. I 8. I 8. I 8. I 8. I 8. I 
1 10.2 I 11.5 I 8.3 I 12.0 1 10.6 I 12.9 I 9.3 I 10.3 I 8.8 I f If:' I 4. I 4. I 8. I 8. I 8. I 8. I 8. 1 4. I 8. I 
I $9.9 I 100.1 1 100.4 1 100.6 I 100.9 1 101.1 I 101.3 1 101.6 1 101.8 1 102.0 I 
1 4.4 1 4.4 1 4.4 1 4.4 1 4.4 1 4.4 I 4.4 1 4.4 1 4.4 1 4.5 
15782. 15745. 
1 
15918. 15888. 15851. 15819. 15709. 15680. 15644. 15607. I 
I 2 9 . q  1 2 5 . 9  1 2 2 . 9  1 2 5 . 1  1 2 5 . 3  1 2 1 - 0  1 2 2 . 6  1 2 4 . 0  1 9 . 7  1 2 4 . 7  I 
I e.7 1 9.7 1 6.9 1 9.7 1 8.5 I 10.0 1 7.0 1 7.6 1 6.5 I 1 9.6 
1 2.11 I 2.08 1 2.05 I 2.02 I 1 - 9 9  I 1.97 I 1.94 I 1.91 I 1.88 1 1.85 1 
( 1 0 5  1 1.04 I 2.05 I 2 - 0 2  I 1 - 9 9  I 1.97 I 1 - 9 4  I 1.91 I 0.94 1 1.85 1 
1 1.92 1 1.93 I 1 - 9 4  I 1 - 9 5  I 1 - 9 6  I 1.97 I 1.99 I 1.99 1 2.00 1 2.06 ( 















NIJTE: AN ALL-ZEROS EhTRY I N  THE POLARIHEVHY OATA INDICATES ONLY THAT NO OATA WAS TAKEN FUR THAT FRAME, 

































L2  SEPTEMBER 1967 DAY NU. 264 
2 1 2 2 2 3 24 2 5 26 27 2 8 2 9 30 
----------- ----..----- ----------- ----------- ---------a- ----------- ----------- ----------- ---------- ---------- 
I 0.41424 I 0.41493 1 0.41562 I 0.41632 I 0.41701 I 0-41771 I 0.41840 1 0.41910 1 0.41979 1 0.42049 ( 
1 -61. I -62. 1 -63. 1 -64. 1 -65. 1 -56. 1 -67. 1 -68. 1 -69. I -70. I 
1 4.4 1 4.5 1 4.5 1 4.6 1 4.7 1 4 . 8  1 4 . 8  1 4.9 1 5.0 I 5.1 I 
I 8c.7 1 8 0 . 5  1 8 0 . 4  1 8 0 . 2  1 8 0 . 0  1 7 9 . 8  1 79.6 1 79.5 I 79.3 1 79.1 I 
14360 14330. (4299. 14269. 14239. 14208. 14177. 14146. 14115. 14084. I 
I 888. 1 892. 1 896. 1 901. 1 905. 1 910. I 915. I 920. I 925. I 930. I 
1 C.60 I 0.60 I 0.60 I 0.61 I 0.61 I 0.62 I 0.63 I 0.63 I 0.64 1 0.64 1 
I 0.43E 301 0.43E 301 Oe43E 301 0-42E 301 0.42E 301 0.41E 301 0.41E 301 0.41E 30)  0.40E 301 0.40E 301 
(-101.4 1-101.2 1-101.0 1-100.8 1-100.6 1-100.3 1-100.1 1-99.9 1-99.7 1-99.5 
1 84.4 1 8 4 . 4  1 8 4 . 4  1 8 4 . 4  1 8 4 - 4  1 8 4 . 4  1 8 4 . 4  1 8 4 . 4  1 8 4 . 4  1 8 4 . 4  I I I -0,802 1 -0.797 1 -0.793 1 -0.789 1 -0.785 1 -0.780 1 -0.775 1 -0.770 1 -0.765 / -0.760 1 
1 C.590 I 0.595 I 0.601 I 0.607 I 0.613 I 0.619 I 0.625 I 0.631 I 0.637 1 0.643 ( 
( 0.096 I 0.095 I 0.094 I 0.093 I 0.091 I 0.090 I 0.088 1 0.087 1 0.086 1 0.084 1 
( C.192 I 0.194 I 0.197 1 0.200 I 0.202 I 0.205 I 0.208 I 0.211 1 0.214 1 0.217 I 
1 C.S73 1 0.972 1 0.972 1 0.972 1 0.972 1 0.972 1 0.971 1 0.971 I 0.971 1 0.971 1 
I 0.132 I 0.128 I 0.125 I 0.122 I 0.118 I 0.115 I 0.111 I 0.108 1 0.105 1 0.101 1 
( 2 8 . 1  ( 2 6 . 8  1 2 8 . 1  1 27.3 1 2 2 . 2  1 2 6 . 7  1 3 4 . 7  1 2 2 . 2  1 3 1 . 7  1 3 1 . 6  I 
I 8. I 8. I 12. I 8. I 8. I a. I a. I 8. I 12. I 8. I 
1 11.4 I 9 -6  1 10.7 I 4.7 I 7.1 I 8.6 1 1 4 . 1  I 4.5 I 10.6 1 9.8 I 
I 8-  I 8. I 8. I 8. I 12. I 8. I 8 -  I 8. I 8. I 8. I 
1 102.3 1 102.5 1 102.7 1 102.9 1 103.1 1 103.3 
1 4.5 1 lot:; I 103.8 I104.0  1104.2 I 1 4.5 I 4.5 1 4.5 1 4.5 I 4.5 1 4.5 1 4.5 1 4.5 
15426. 15387. 15340. 
I (5573. I 5530. 15495. 1 5462. 15310. 15271. 15233. 
I 20.0 I 18.8 I 19.5 I 18.5 I 14.9 I 17.4 I 22.1 I 14.0 I 19.4 1 19.2 I I I 8.1 ( 6.8 1 7.5 1 3-2 1 4.8 1 5.6 1 8.9 1 2.8 1 6.5 1 5.9 1 
I 1.82 I 1-80 1 2.65 1 1 7 4  1 1.71 1 1.68 1 1.65 1 1.63 1 2.40 ( 1.57 1 
I 1-62 I 1-80 I 1.77 1 1.74 I 2.57 1 1-68 I 1.65 I 1.63 1 1.60 1 1.57 I 
I 2-07 I 2-08 I 2.09 I 2.10 I 2.11 I 2.12 I 2-13 I 2-14 I 2.15 1 2.16 1 
I E.0200 I 0.0203 I 0.0205 I 0.0207 I 0.0209 I 0.0211 I 0-0211 I 010212 1 0.0213 1 0.0213 1 
PCLARIHETRY CbTd 
T bT AMP 
PLAHP 
UPLAMP 




UPL P LtR 




UPL S YM 
MUTE: AG ALL-ZER~JS ENTRY I F 1  THE PULARIllETRY DATA INMCATES ONLY THAT NO DATA WAS TAKEN FOR THAT FRIWE* 
OUE USUALLY TO THE AeSENCE OF A CLEAR SIGNAL OR* OCCASIONALLY* TO AN OBVIOUS PLOTTER ERROR. 
PAGE 10 
XRO-6 1 22 SEPTEMBER 1967 DAY NO. 264 
FRAHE NJ. ? 1 3 2 3 3 34 35 3 6 3 7 3 8 3 9 
----------- ----------- ------me--- -----,------ ----------- ----------- ----------- ----------- ----------- 
FDAY I C.42118 t 0.42188 1 0.42257 1 0.42326 1 0.42396 1 0.42465 1 0.42535 1 0.42604 I 0.42674 1 
OLFF 1 -71. 1 -72. 1 -73. 1 -74. 1 -75. 1 -70. 1 -77. ! -7;:9 1 -79. B W I 5.2 1 5.3 1 5.4 1 5.5 1 5.6 I 5.7 1 5.8 I 1 6 . 0  I 
PHI 1 7 8 . 9  1 7 8 . 7  1 7 8 . 6  1 7 8 . 4  1 78.2 1 78.0 1 77.8 1 77.6 1 77.4 1 
ALT 14053. 14021. 13989. 13958. 13926. 13894. 13862. 13829. 13797. 
1 949. 1 955. 1 960. 1 965. I V EL 1 935. 1 940. 1 944. I 970. 1 975. 1 
SICPRE 1 0.65 1 0.65 1 0.65 1 0.66 1 0.66 1 0.07 1 0.67 1 0.67 1 0.68 1 
SIuFAL I 0.39E 301 0.39E 301 0.39E 301 0.38E 301 0-38E 301 0.37E 301 0.37E 301 0.37E 301 0.36E 301 
PS 1 I -9S.3 1 -99.1 1-98.9 1-98.7 1-98.5 1 -98.3 1 -98.1 1 -97.9 1 -97.7 ( 
THETP I 84.4 1 84.4 1 84.4 1 84.4 1' 84.4 1 84.4 1 84.4 1 84.4 1 84.5 1 
XSAT 1 -C.755 -0.749 1 -0.743 1 -0.738 1 -0.732 1 -0.726 1 -0.720 1 -0.715 1 -0.709 1 
YSAT 1 0.650 1 0.657 1 0.663 1 0.670 1 0.676 1 0.682 1 0.688 1 0.695 1 0.701 1 
LSAT I C.C83 I 0.081 I 0.080 I 0.079 I 0.077 I 0.076 I 0.074 1 0.072 1 0.071 1 
XSPEC I C.221 1 0.225 1 0.228 1 0.232 1 0.236 1 0.239 1 0.242 0.245 1 0.248 1 
YSPEC 1 0.970 1 0.969 [ 0.969 I 0.968 I 0.968 I 0.967 I 0.967 I 0.967 1 0.966 1 
LSPEC I C.C98 I 0.C95 I 0.092 I 0.089 I 0.086 I 0.083 I 0.080 1 0.076 1 0.074 1 
REFA 1 26.8 1 21.5 1 25.1 1 23.3 1 30.3 1 28.1 1 23.4 1 3 6 - 6  1 2 7 . 2  1 
IBWA I e .  I 8. I 8. I 8 -  1 12. I 8. 1 8. I 8. I 8. 
REF8 I e.3 1 6.7 1 7 . 2  1 5 . 2  1 4.9 1 10.1 I I 6.7 I 8.4 I 9.4 1 
I BWB I 8. I 8. I 8. 1 8. I 8. I 8. I 8. I 8 -  1 4 -  I 
i. 1 1C4.4 ( 104 .8  1105.0  1105.1 1105.3 1105 .5  1105.7  1105.9 I 
X 1 4 . 5  1 4 . 4  ( 4 . 4  1 4 . 4  1 4 . 4  1 4 . 4  I 4.4 1 4.4 1 
0 152017. 15161. 15118. 15086. 15045. 15004. 14962. 14927. 14887. 
RNA I 15.8 1 12.6 I 14.5 I 13.1 I 16.9 I 15.3 I 1 1 2 - 6  1 1 9 . 4  1 1 4 . 0  1 
RNB 1 4.9 1 3.9 1 4.2 1 2.9 1 2.7 1 5-5 1 3.6 ( 4.4 1% 4.9 
RWNA 
I 1 1.54 I 1.52 I 1.49 I 1.47 I 2.15 I 1.41 I 1.38 I 1.35 1 1.33 1 
BWNB 1 1.54 1 1-52 1 1.49 / 1.47 1 1 -44  1 1 -41  1 1.38 1 1.35 1 0.66 1 
ALGGH I 2.17 I 2.13 I 2.13 I 2-14 I 2-15 I 2-16 I 2.16 I 2.17 1 2.17 1 
DLGGH I C-0214 I 0.0209 I 0.0209 I 0.0208 I 0.0209 I 0.0207 I 0.0206 I 0.0203 I 0.0200 1 














NOTE: AN ALL-ZERCS EkTRY I N  THE POLARIMETRY DATA INDICATES ONLY THAT NO DAlA WAS TAKEN FOR THAT FRAME, 
DUE USUALLY TO THE ABSENCE OF A CLEAR SIGNAL UR1 clCCASIUNALLY, TU AH UBVIUUS PLUTTER ERRUR. 
PAGE 11 





















X I 4.4 1 4.4 1 4.3 1 4.3 1 4.3 1 4.3 1 4.3 1 4.2 I 4 - 2  I 4.2 1 
D 148e7. 14847. 14805. 14765. 14726. 14685. I 4646. 14597. (4558. 14518. 
1 14.8 I 14.0 I 1 3 8  I 11.1 1 1 0 . 0  1 1 1 . 0  1 1 0 . 7  f 9.4 1 RNA 1 10.8 I 10-6 I 
. - - - -  
RNB ( 3.6 1 5.3 1 5.1 1 5.4 1 2.7 1 4.4 1 4.3 1 3.8 ( 4.2 1 3.0 I 
BW NA I 1-33 I 1.30 I 1.27 I 1.25 I 1.22 I 1-20 I 1-17 I 1-15 I 1-66  I 1 . 6  I 
BWNB I 1.33 I 1-30 I 1 - 2 1  I 1-25 I 1.22 I 0.60 I 1.17 I 1.15 1 1.12 1 1.10 1 
A L G W  I 2-17 I 2-18 I 4 I 2 1 4  1 2.14 I 2.15 I 2-15 I 2.10 1 2.10 1 2.11 I 
DLGGH I 010200 I 0.0197 I 0-OLqL I 0.0187 I 0.0182 I 0.0177 I 0.0173 I 0.0163 I 0.0155 ( 0.0150 1 
PCLARIHETRY DATA 
TOTAlrP 
PL AH P 
UPLAMP 
P L U I D  



















I 0  












I 0  
I 0  
NOTE I AN ALL-ZEROS EhTRY I k THE POLARIMETRY OATA INDICATES ONLY THAT NO OATA WAS TAKEN FOR THAT FRAME. 
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































22 SEPlEHBER 1907 DAY NO. 264 
3 5 36 37 38 39 
----------- ---------- ----------- ----------- ----------- 
I C.53299 I 0.53368 I 0.53437 1 0.53507 I 0.53576 1 
I -37. 1 -33. 1 -29. 1 -25. I -21. I 
( 3 5 . 5  ( 3 4 . 5  1 3 3 . 4  1 3 2 . 4  1 5 1 . 6  I 
1 4 4 . 3  1 4 4 . 7  1 4 5 . 2  1 4 5 . 6  ( 4 6 . 0  1 
1 2 3 5 ~ .  12387. 12424. Izc60. 12497. I 
11257. 11248. (1239. (1231. 11223. I 
1 1 .3  I 1.31 1 1.29 1 1.28 1 1.27 I 
I C.19E 301 0-LOE 301 0.20E 301 O.2OE 301 O.2LE $01 
1 8 8 . 3  1 8 8 . 3  1 0 8 . 2  1 8 8 . 2  I 8 8 . l  I 
1 93.0 1 9 2 . 7  1 9 2 . 5  1 9 2 . 3  I 
1 0.292 ) 9:::7 1 0.262 8 0.247 1 0.233 I 
1 -0.956 I -0.960 I -0.965 1 -0.968 1 -0.971 I 
I C.020 1 0.023 1 0.026 1 0.029 I 0.032 1 
I C.694 1 0.689 1 0.684 1 0.678 1 0.673 1 
1 -0.719 1 -0.724 1 -0.729 I -0.734 1 -0.739 1 
C.003 1 0.006 1 0.008 1 0.010 1 0.012 1 
1 7.0 f 5.0 1 4 . 5  1 3.4 1 5 . 8  ( 
i la .  I ~ 2 .  I 12. 1 8. I 8. I 
I 17.0 I 12.1 I 13.5 I 11.7 I 6.4 I 
I 12. t 12. I 12. i 8. 1 0. I 
I lO5.P I 106.0 I 106.1 ( 106.3 I 106.4 I 
( - 1 . 7  1 - 1 . 6  1 - 1 . 5  1 - 1 . 4  1 - 1 . 3  1 
1 2 6 6 ~ .  12704. I 2744. 1 ~ 8 3 6 .  I 
1 1.2 1 0.1 1275:8 1 0.6 I ' 1 0  I 
I 2.0 I 2.0 I 2.4 I 2 - 1  I 1.2 I 
( 0.34 I 0.35 1 0.36 I 0.25 1 0.25 f 
I 0.34 I 0.35 I 0.36 1 0.25 I 0.25 I 

























I 0  
I 0  
I rc. I 
1 7. I 
1 7. I 
I 3. I 
t c r  I 
I 49. I 
1 21. f 
I ze. 1 
I 0.75 I 
I 1.00 t 
I 0175 1 
I 0  I 
I 0  I 
NOTE¶ AN ALL-ZEROS ENTRY I W  THE POLARIMETRY M T @  ENDICATES Olr(LY THAT NO DATA WAS TAKEN FOR THAT FRAME, 


































2 2  SEPTEMBER 1967  DAY NO. 264  
27 28 29 30 3 1  3 2  3 3 34 35 3 6  
----------- ----------- ----------- ----------- ----------- ----------- ----------- ----------- ----------- ----------- 
I 0.55382 I 0.55451 I 0.55521 I 0.55590 I 0.35660 I 0.55729 1 0.55799 1 0.55868 ( 0.55937 1 0.56007 1 
1 257. I 251. 1 244. I 2 ~ 8 .  I 232. I 226. I 219. I 213. I 207. I 201. 
I 60.1 1 5 9 . 0  1 5 7 . 8  I 56.7 I I 62.4 I 61.3 1 5 5 . 5  1 5 4 . 4  1 5 3 . 2  1 5 2 . 1  
1 5 4 . 5  1 5 4 . 7  1 5 5 . 0  1 55.2 1 >5.4 I 1 54.2 1 5 5 . 7  1 5 5 . 9  1 5 6 . 2  1 5 6 . 4  1 
13415. 13448. 13481. 13514. 13547. 13581. 1 3614. 13647. 13680. 13713. 1 
13505. 13502. 13499. 13496. 13492. (3489. 13486. (3483.  13479. 13476. I 
1 1.10 I 1 - 1 0  I 1-09 I 1 - 0 9  1 1 - 0 0  1 1.08 1 1 - 0 8  1 1.07 f 1.07 1 1.06 1 
1 0.31E 301 0.32E 301 0.32E 301 0.33E 301 0.33E 3 0 1  0.33E 301 0.34E 301 0.34E 301 0.35E 301 0.35E 301 
I 88.5 1 8 a . b  1 8 8 . 6  1 8 8 . 7  1 8 8 . 7  I 88.13 I 88.8 I 8e.8 I 88.9 I 88.9 
I 88.9 
I 
I 89.1 I 89.1 1 89.0 i 88.8 I 88.7 I 88.6 I 88.5 I 88.4 I 88.4 I 
1 -0.072 1 -0.C81 1 -C.090 1 -0.100 1 -0.109 1 -0.118 I -0.127 1 -0.136 I -0.145 I -0.154 1 
I -C.S86 1 -0.985 1 -0.983 1 -0.982 I -0.980 1 -0.979 1 -0.977 1 -0.976 1 -0.974 1 -0.973 1 
I C.C89 I 0.C90 I 0.092 I 0.093 I 0.095 I 0.097 I 0.098 1 0.100 1 0.101 1 0.103 1 
I C.560 I 0.556 I 0.553 I 0.549 I 0.546 I 0.542 I 0.539 I 0.535 1 0.532 1 0.528 ( 
I+ -0.825 I -0.827 I -0.829 I -0.831 I -0.833 I -0.835 I -0.837 1 -0.839 1 -0.842 1 -0.844 I 
1 0.058 1 0.060 I 0.061 1 0.063 1 0.064 1 0.066 4 3 - 0 6 7  1 0.069 1 0.070 1 0.072 1 
I E.2 1 3.9 1 5.0 1 6 . 4  1 4 . 6  1 9.5 1 7.4 1 9.0 1 6.2 1 5.5 I 
I 8. I 8. I 8. I e. I 8. I 8. I 8. I 8. I e. I 4. I 
I 4 3  1 1 1 . 4  1 1 5 . 3  1 1 4 . 4  1 1 1 . 6  I 13.9 I 1 3 - 8  1 8.7 I 15.2 I 12.1 1 
I 12. I 12. I 8. I 8. I 8. I 8. I 12. I 12. I 8. I 8. 
1 109.4 1 109.5 1 109.5 / 109.6 1 109.7 
I 
1109 .9  1110 .0  I l l O . 1  
1 0.9 1 0.9 1107:E 1 1.1 1 110.2 1 I C.7 I 0.7 I 0.8 1 1.2 I 1.3 I I 1.1 
1 3903. 13941. 13975. 14015. 14050. 14091. 14126. (4166.  14201. 14243. 1 
1 2.5 1 1.2 1 1.5 1 2.0 1 1.5 1 3.0 1 2.4 1 3.0 1 2.1 1 1.9 
1 3.5 1 4.7 1 4.5 1 3.7 1 4.5 1 4.5 1 2.9 1 5.1 
I 
1 4.3 1 4.2 I 
1 0.13 I 0.13 I 0.13 I 0.14 I 0.14 I 0.14 I 0.14 I 0.15 1 0.15 1 0.08 I 
I C.19 1 0.20 1 0.13 1 0.14 1 0.14 1 0.14 1 0.22 1 0.22 1 0.15 1 0.15 1 
1 -C.25 1 -0.24 1 -0.26 1 -0.28 1 -0.27 1 -0.29 I -0.3Q I -0.28 1 -0.29 1 -0.30 1 














NOTE: AN ALL-ZEROS EhTRV f k  THE POLARIMETRY OATA INDICATES ONLY THAT NU OATA WAS TAKEN FUR THAT FRAME, 
DUE USUALtY TO THE ABSENCE OF A CLEAR SIGNAL OR, OCCASIONALLY, T O  AN OBVIOUS PLOTTER ERROR. 
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26  bUGUSf l q b f  IIAY NU. 237 
I. i 1 22 23  2 4 2 5 26 2 7 2 8 29 30 
---*-..----- --------*.-- -r--..ir-A&-- ----------- -*---u---i- *---i---..-- ----- - -- ----------- --&---id--- 
1 C.52778 1 0.52917 I 0.53056 1 0.53194 I 0.53333 I 0.53472 1 0.53611 1 0.53750 1 0153889 1 0.54028 1 
1 -95. 1 -96. I 498. 1 -99. I - lOO* 1-102. 1-10?. 1-103. 1-104. 1-105. 
1 9.7 1 1 0 . 2  ( 1 0 . 8  I 11.3 I 12eO 1 I e.7 I 9.2 I 12.7 I 13.5 I 14.4 I 
1 7 3 . 4  1 7 2 . 9  I 7 2 r 4  1 7 1 . 9  1 7 1 . 3  I 70.8 1 70.2 t 69.6 1 68.9 ( 68.3 
129874 
1 
13269. 13199r  13124. I 3058. 12915. 12843. 12771. 12699. 12626. 
11093. 11107. 11120. 11134. 1 1149. 1 1164. I 1 lCbi:77 ,I 108i:78 l 1 179. I 1  194. I 
1 0.79 I O r 8 1  I 0.82 I 0.83 1 0.84 I 0185 1 0.87 I 0.08 ( 
I C.29E $01 O.28E 3 0 1  0 * 2 7 E  301 0*27E 301 0.26E 301 0.25E 301 0.24E 301 0.23E 301 0.23e 301  b.22E 301 
1 -93.1 1 -92.7 I -92.3 I -91.9 1 -91.6 I -91.2 1 -90.8 I ag0.5 I ~ 9 0 . 1  I -89.8 
1 83.5 I 83.6 1 83.8 I I 82.9 I 83.1 I 83.2 I 83.3 I 84.0 I 84.2 1 8 4 . 4  I 
I -C.570 1 -0.552 1 -0.533 1 -0.513 1 -0.492 1 -0.470 1 -0.447 1 -0.424 I -0.400 -0.375 / 
I 0.818 I 0.830 I 0.843 I 0.853 I 0.868 I 0.881 I 0.892 1 0.903 1 0.914 1 0.925 1 
I C.CRO 1 0.076 1 0.072 1 0 - 0 6 8  1 0.064 1 0.060 1 0,055 1 0.050 1 0.045 1 0.040 1 
I C.330 I 0.338 I 0.346 I 0.355 I 0.365 I 0.375 I 0.385 I 0.394 I 0.404 I 0.414 1 
( 0.942 I 0.939 I 0.936 I 01933 I 0.930 I 0.926 I 0.922 1 0.919 1 0.915 1 0.910 1 
I C.068 I 0.062 I 0.057 I 0.051 I 0.046 I 0 - 0 4 0  I 0.035 I 0.030 I 0.024 I 0.019 1 
1 6.7 1 10.4 I 11.4 I 12.6 I 7.6 I 13.1 1 7.0 I 11.7 1 7.3 1 1 2 . 7  1 
I 6 .  I 6 .  I 6. 1 6. I 8. I 6. 1 6. 1 6. 1 6. I 0 .  I 6.6 1 4.7 1 4.2 1 1 2.4 1 7.7 1 5.5 I 6.2 I 6.6 1 8.0 I 11.3 I 
I 10. I 6 .  I 6. I 12. I 12. I 144 I 8. I 6. I 6. 1 12. 
I 111.8 1 1 1 2 . 1  1 112.4 1 112.7 1 112.9 1 113.2 I 113.4 
I 
1 111.5 1 1 1 3 r 7  1 113.9 1 
I 5.7 I 5.6 I 5.5 I 5.4 1 512 I 5.1 1 5.0 I 468 1 4.6 I 4.4 I 
I422e.  14138. 14050. 1 4959. 13870. 13782. 13686. 13591. 13498. 13406. I 
1 2.5 I 3.7 I 3 - 8  1 4.0 1 2.3 I 3.9 I 2.6 I 3.2 I 1.9 I 3.1 
I 1.5 I I c.9 I 2.7 1 1.8 1 2.1 I 1.2 1 1.7 I 1.8 I 2.1 1 2.8 1 
I C.69 1 0.65 I 0.62 I 0.59 I 0.74 I 0.53 I 0.50 1 0.47 1 0.44 1 0.56 1 
1 1.14 1 0.65 1 0.62 1 1 - 1 8  1 1-11 1 1.23 1 0.66 1 0.47 I 0.44 1 0.83 1 
I d.53 1 2.44 I 2.35 I 2 - 2 6  I 2 - 1 2  I 2.02 I 1.91 I 1.76 I 1.60 1 1.45 1 
1 -0.0044 1 -0,0085 1 -0.0126 1 -010171 1 -0.0213 1 -0.0258 1 +O.O307 1 -0.0347 1 -0.03R5 1 -0.0422 1 













UPLS Y N 
1 22. I 
1 to. I 
1 12. I 
I 3. 1 
1 9. I 
1 138. I 
1 30. I 
I 108. I 
I 0.28 I 
I 0.83 I 
1 0.33 1 
I 0  I 
1 1  I 
MUTE: AN ALL-ZEROS EkTRY I N  THE POLARIMETRY OATA IN0 ICAfES ONLY THAT NO OATA UAS TAKEN FOR THAT FRAME, 


































































































































































































































































































P H I  
ALT 
VEL 
S l t i P K E  
S lGFAC 













































1 1 - 1 3  
I 0  
I 0  
NUTE: AN ALL-ZERUS ~ N T R Y  I N  THE PULARIMETRY DATA I N D I C A T E S  ONLY THAT NU DATA WAS TAKEN FOR THAT FRAME, 








































































































































































































































































































































































































































































































































































































































































XRC-HY 26  AUGUST 1967 DAY IVLI. 237 
FRAME NU. 3 4 5 6 7 8 9 10 11 12 
r----..--mZ- ------..---- 3---3----- --C--"*-C-- ---------9- ----------- ----------- --,.-------- * -T--r--r ----------- 
FOAY 1 0.60833 1 0.60972 1 0.61111 1 0161250 1 0.61389 1 0.61528 1 0161667 1 0.61806 I 0,61944 1 0.62083 1 
D ~ ~ F F  I- 136. I - tab.  1-116. 1-105, I -94. 1 -84. I -74. I -65. I -56, I -47, I 
0 W I 7 4 - 3  1 69.0 I 63.0 I 59.4 I 55.2 1 51.4 1 48.0 I 44.7 I 42.0 1 39a3 I 
PHI I 31.8 1 3 3 . 3  1 3 4 . 8  1 3 6 . 1  1 37.4 ( 38.6 1 39.8 1 4 0 . 9  1 4 1 9 9  1 4 2 . 9  
11585. 1 1652. I ~ 7 ~ 0 ,  (1791. 11862, 11933. l r o o s .  12077. 12223. I A LT 12150, 1 1360. I VE L 11458. 11438. I l 4 k ~ .  1 1398. 11379. 1 1341, 11322. 11286. I 
SLLPUE I 1.64 I l e d 0  / 1.56 I 1.53 1 1.50 1 1 - 6 6  1 1 - 4 3  1 1.40 11103:38 1 .  1.35 1 
SIGFAC 1 0.13E 301 0.14E 301 U.14E 301 011'tE 301 0.15E 301 0.15E 3U1 0,14E 301 0.17E 301 0,lRE 301 0.19E 301 
PSI  I 65.7 ( 88.9 I R 8 , 2  1 8 7 9 7  I 87.3 I 86.9 I 86.6 1 86.3 ( 86.1 I 85.9 
1 95.7 I THETA 1 9 9 - 0  I 9993  1 97.0 I 96.3 1 9 4 . 6  ( 9 4 . 1  1 9 3 . 6  1 
X S A ~  I C.636 I 0.599 I 6  1 0.527 1 o.49k I 0.456 I 9  I 0.388 I 0.354 I O.$lO I 
YSAl 1 -0.765 I -0.794 1 -0.823 1 -0.845 1 -0,868 1 -0.887 / 70.904 1 -0.921 1 -0,934 1 -0.947 1 
ZS AT 1 -0,097 1 -0,090 I -0.082 I -0.474 I -0.067 I -0.040 I -0.053 I -0.046 1 -0.039 1 -0,032 1 
XbPEC 1 C.822 I 0,807 I 0.792 I 0.778 I 0 - 7 6 3  I 8.750 I 0.737 I 0.724 1 0.711 1 0,698 1 
YSPEC ( -0.563 ( -0.585 1 -0.607 1 -0,625 1 -0.642 1 -0.659 1 -Q.674 1 4 . 6 8 9  1 -0.702 1 -0.715 1 
Z SPEC I -0.080 1 -0.075 1 -0.970 1 -0,065 1 -0.060 1 - 0 - 0 5 6  1 -0.051 1 -0.047 ( -0.043 ( -0.038 1 
R EFA I 28.8 I 0.C 1 0 . 0  1 0 . 0  I 0.0 1 4.4 I 0.0 I 0.0 I 0.0 I 0.0 I 
I BWA 1 4 0 -  I 0. I 0. I 0. I 0. I 16, I 0. I 0. 1 0 -  I 0. 
1 110.7 1 76.7 I 129.1 1 96.1 1 8 2 . 9  1 2 4 . 5  I 0.0 1 0.0 
I 
REF5 I 0.0 I 0.0 I 
IBWB 1 28. I 34. 1 30. 1 24. I 24. 1 14. I 0. I 0. I 0. I 0, I 
1. 1 101.9 I 101.8 I 101.7 I l O l * 8  I 101.9 I L02-A I 102.3 I L02.5 1 102.8 I 103.1 I 
x 1 -3.9 I -3.7 I -3.5 I -3.3 I -3.2 I -3.0 I -2.8 I -2.6 I -2.3 I -2.0 
1 1968. 12061. 12147. 12235, I O (1717 .  11797. 11887. 12329. 12417-  12510. 
I 0.0 
I 
RN A 1. 2.7 I 0.0 I 0.0 I 0.0 1 0.6 1 0.0 1 0,O I 0.0 I 0.0 
1 9.7 1 3.1 I RNt) I 1 0 3  I 7.6 1 1 3 . 5  1 1 0 . 7  I 090 I 0.0 I 0.0 I 0.0 I 
b HNA I 0.54 1 0.00 1 0.00 I 0.00 0.00 I 0.31 I 0.00 1 0.00 1 0.00 1 0.00 1 
RWNB I C.38 ( 0.49 1 0.47 1 0.40 1 0.43 1 0.27 i 0.00 1 0.DO 0.00 1 0.00 I 
ALGGH I 1.t-8 1 1.66 1 1.63 1 1 - 5 9  1 1 - 6 0  1 1.55 1 1.49 I 1.43 1 1.29 I 1.15 i 
DLbGh I -C.0105 1' -0.0115 I -0.0125 I -0,0132 I -0.0142 I -0.0145 I -Or0146 I -0.0145 I -0.0132 1 -0.0117 1 
PCLARIMETPY CPTA 
TUTAMP 1 2 6 .  I 48s I 55. I 34. 1 26. I 25. I 27, I 34. I 15 ,  1 0. 
I 22. I 19-  19. I PLAMP 1 20. 1 37. I 44. I 20, I 29. 1 13. I 0. I 
UPLAMP I 6. I 11. I 11. I 12. I 7. I 6. I 7 .  I 5. I 2, I 0. 
I 17. 1 17. I 13. I 14-  I PLWIC 1 2 2 .  I 15, 1 9. 1 9. 1 9.  I 0. 
I 16. I 18. I 13. 1 13. I 11. I ~JPLWIO I 18. I 12. I 18. I 5. I 0. I 
TilTPhR I 548. 1 687-  1 594. I 566. 1 4499 1 325. 1 371. 1 316. I 127. 1 0. 
1 396. I 323. 1 247. I PLPWR I 440. 1 555. 1 374. I 280, 1 261. I 117. I 0, I 
UPLPHR I iOe. I 198. 1 192. 1 126. I 78. 1 91. I 55. I 10-  I 0. I 
PP/UPP I 4.07 1 13:20 ! 2 -00  I 1 - 9 5  1' 2156 I 3.17 3.08 1 4.75 1 11.70 1 0 .90  1 
PA/UPA 3.33 1 3 - 3 6  1 4.00 1 1 - 8 3  1 2 - 7 1  1 3.17 1 2986 1 5.80 1 6.50 1 0.00 1 
Pw/UPW I 1-22  1 1.25 1 0.50 1.06 1 0.94 I 1.00 I 1 - 0 8  I 0 - 8 2  1 1 - 8 0  1 0.00 1 
PLSYF I 1  1 1  1 0  1 0  1 0  1 0  1 0  1 0  1 0  I 
UPLSVM 1 C I c 1 0  1 0  1 0  1 0  1 0  1 0  1 0  1 0  I 
&UTE: AN ALL-ZERUS ENTRY I N  THE PULAHIMETR'V DATA INDICATES UNLY THAT NO DArA WAb TAKEN FUR THAT FRAME, 
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